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m tB -r * n □ * *t s * i i <t > 
me* 2 guts £ s 5 3 2 £»■ t . 

4>ft < £ &MEH PSBl*l K&B-TSME* 2 
ME*2»tt»<i:, ttE82l6WI&. ttE*3»«Ji 

[W^2] «IE*2i*««tt1ltlEWQ«rtfc*S^T 
«IE*l*«Jit*«l-r4J:5fc»J«anT^*B!#a 
1 CEtt©ttaS*£H. 

[W*S3] ffiE*l*«Ji&l!ftE*2**Ji&©m 20 
K»riE*iafcJB3lfeftJiSSlC*L. WE* 
fltE*2*«M£#SWr«»Wfcl6l»SnTl»Sll3ft 

3i 1 tcE«o*a«*««. 

[fflMtSW] 1teil*ll&lieff39tl2:BS 
i>i:tJSWfcft«STiD. idlSilSfli. ME* 

HEI2*fIi, fltE*2fM*JI&. ME*3i»SJgi 

[«*^5] itEgiwiii&ttejisBma&tt:. 30 
as«MM;:{fc«"t*t*E* 1 «fe^«tc:^B£$nfc3 > 

E«©«s*^sa. 

MEjIftBtt. ME*lill«BiH-©Bto»&JBJ*3ft 
T£D. WEjfi53tet«lE*l«metttSV^C 

HI** 7] mE»Rh5>^^©y-h*fi»Ji 40 

a 1 *»6 6 ©v»-rn^KEit©*ftaa«s«. 

[B!#5i8] ME3SISIK7>v7.*©? i +*;k V- 
^isJcUKW >tt, ME* 2 31m® t ^-©KlcjgfiK 
SnTV»*W*3Bl*6 7©lvj*ftj&»K:Eit©Sift*S 
Si, 

weji3»mjitw-©ii*6»j«anT^«w*3«i 



^aa^SS©iSjf^ftT$.-pT, 
fitEI&ftttS«±fc* 1 »liS»rtt5ISfc, 
«if2« 1 Sii±t:l 1 i&IS t, 

l«S8ISl75 : >^5^l:<):oT > Itfffi^lSi 
Ji©-ffl**lil"r*lia«*WE*HeiWU:»<«"r* 
lit, 

^fc<£t>MEHnSrt©MEm*«Ji±fcJB2*« 

KlEJB2i»«Ji^«5JB2fe»Ji*»jS-r*iai, 
4>fc< £<b1»EBBQ»rt»Cffi«T5mB»2*&»«*« 

!33}fISf)Sni8tmi/, 
ME*2 3*Sia£, ME*2*6*iJIi, iE^3lli 

gB©iSiS*S. 

[g^Ill] ME*l3imB£ME*2i»mJI£© 
ffi 13. ME* 1 *«■ t ME* 2 3$«JI £ V> 

fi9 c mmct z * 3 t&ftii sMtsiit. 

me* 1 **n £me* 3 mmmtim^zm%m\z» 

ME*l»«H<t> ME*3*£HtJI<>:. ME*2ig«g 
t**trWJWIJfi*J:l«(IE»2*«afc. ME*2» 

®m*MrfL~rzm*mi 0 fcE*©«a«*s«. 

[5EW©»««tKW] 
[0 0 0 1] 

[589!©*"rsaf!i#»] jftA&jj;&ttg£ 
57Jf^vh 'J £*8!ilMI**g«isj;tf-t-©tti6 
[0 0 0 2] 

[fi£3fc©8flS] SB*, 7^f-f^hiJirAB*I«* 

•sfc© (etT, rTFT^jgsa^saj t^Oo ) © 
i-p©»*©««EiK*H6K*"r. &* (&mmm 

us. 

[0 0 0 3] TFTIiSii^gfft ^riJw, 19 
lh7>vX^ (KT. TTFTj ) £> TF 

TfflFH >DK»«Snfc«fl**CLC*±tW 

*cst**L>T^». «a«*CLci#m**cst'* 

^to*T«fe*«*C P i X tlf«. TFT©y-hGtr« 

y-hE«i (&EEtt) * { s^3n, v-xsiriiv- 
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Ufr 6 T F T © V - 7. s \z en iP £ tlT l» -5 fi ^miE^, 

v-i >®mm (^ti-en, r^^nsj r^jo^ 
s«aj t**. ) tamos na. — a£n,^*CLc 
«)tt3&flD«ffi*j:Wi)pe*cs©<a*©«a (*n-f 

) tea, »i6j«a*fctt#iio*««i^*a* (*a 

£«) COM£fl-LT0r£©*ffam)£ (#»«EE) 
JjPSftS. TFTSt6K#jSSn*f*jD&**ffo««» 
COM«»lRiaiSfc»J5SSnTH*»l6]««fc*fRWK: 

»a*tiT^«. iKflsacLcKB3jpan*jE*©«BE 

[0004] y-hGic^Sft^^EPip^nx^^^w 
fflj©y-hiB*K»j«anTv»4;TFT 

snTk»5. aaixTt»*TFT*«*caRsn*j£, 
[0005] ffia©affi«a-#tt*»4fc»fc. jt«m 

ttio««Cs©«as** #*p 

a*aa*j:tftttoaa^fa«a©ffia&;*:*<T* 
in6©«att-»fc5Faw3te«fi*ffl^T»ritS 

[0 0 0 6] 0 7 ia&*tt. i^^ffit 

isi/Tus. ±tB&«»cHssttTi»5«a«*ga 

'OTFT*±tWl»Mfe»*T»ia**r»rBH* 
0 7 iC^To 

[0 0 0 7] ±E&afcJ:*4:. HPJ|S©ftT**II«"9" 

z>tztb\z, TFTtfMi&ztizmmmmz 121 ©a® 

IdiffgB (M^>?) d©»«l 2 2IC 

#SP«a (^ftfi£#) S#J*l/T^S. TFT 

©^stftatra— iaT»j«anfc— »K»j«an/t:» 

ltil23i. TFT©y-h«ai|el-«»T^fig 
Sftfc*2Ml2 6at, TFT®y— HeaaiH 
nfc*6aa l 2 4 a *5 «J;tf 1 2 5 a i: 
*"5>#Jp^»^^fi£-r^>c:ttc*-pT, tIfjaisJctfSSjS 
ia*tMMISLTV»*. 
[0 0 0 8] 07 (a) -07 (c) l;f LtTF T43 

*wipa«ai5»*'&trTFTsaa. crFwiaTft* 

[0 0 0 9] (1) H&Sffil 2 1 ©affile HF : N 
H4F=1 : 6il7f+>hi:t5fi^M7f> 
^C«fcO«l 2 2^^fi£-r5. 



(3) 

[0 0 10] (2) MECVDST'If 8 0nmOgl 
#UyU3>Il 2 3Sr^fi£-r5>. *&nfcJB 1 #U > 
Un>Bl2 3IC, 30keV, Ixi0l5/cm2& 
tf50keV, 1 X 1 0l 5 /cm2©£:#T\ £§r2lsJ 
©2/'j3>aA^fTP. 6 2 0tTB«7=- 

;i/SfTofc«, mi#>J-> , J3>S 1 2 3C-f4ly 

[0 0 11] (3) JSl#'J'>'j3>il2 3*l'0 0 
O^T'f&MMZ&Q. SII:fS5 0nm©S i02l 

>B 1 2 3 **«»WlC#Jina«©» 1 «S*3 <fctf T F T 

[0012] (4) Si02Kl 2 4 0TFT6»*T 
SliSV^MTffiSl&ttSf. 30keV, 5 
X 1 0l5/cm2©*frT?. ttiaa*©ai«ai&ft 

»i#'j->U3>ai 2 3irat?g<^-> (as+) £a 

[0 0 13] (5) Ui?XhB*IS*Lfc«, S i 02 
Hll 2 4i&apJ?a 3 0 nm©S i NRl 2 5£«ffiC 
20 VD&lCfc DUETTS. 

[0014] (6) ^BK«EECVDttKJ:0, »S3 
50nmO^2#U-> l J3>I12 6?;MU« PSG 

[0015] (7) CF4_/02= 9 5/5©#7.£/8^ 
T, ^2#'J->'J^>H1 2 6RtfS i NRl 2 5 £/1 
^-^>mutl:i7t, TFTOy-KlI12 
6b, #))D^lOi2tgl2 6a. SiNy-h*feg: 
112 5 b*5J:tfttSo£affiS i N 1 2 5 aiWSft 
5. #IC> TFT©mi^U->'Jn>gl 2 3ICS i O 
so 2K1 2 4£:frLTflt3t£l 6 0 k e V, 1X1 0 13/ 
cm2©^T-r*>aAb, LDD (lightly doped d 
rain) StA^T^. 
[0016] (8) Sg2#U->'J3>y-b 1 2 6 bg 
5U5?*h«»J«U ffi^t>S140keV, 2X 
1 Ol5/cm2©^#T-1'*>aAb, n^^*;USr^ 

WyXM^lfiUL. (B+) $30Ke 

V. 2X 1 Ol5/cm2©^frT-f^>SEASrfft^ P 

40 [0017] (9) l/yXh^iSUfct, «ECVD 

ffitccko, ss«7x (psg) fr%ttz>m$m&Wk 

1 3 1 £^fi£-T5. 

[0018] (10) HF : NH4F JlHit 1 ?!'; h 
Xy^^CkoT, aMteaiRl 3 lfcitfS iC>2 

m 1 2 4 ica 1 3 h*-;n 3 2 *»jsR-r*. 

[0019] (1 1) *IC. If UOnmCITO 
^yW^mVW) I12 944 0 0tTX/V^ 
&£ffl^T?gJ&i-2>. #e.nfc I TOUl 2 9£HC 
1 : H2O : HN03= 3 0 0:3 0 0:5 OA^&SI 
so y^v^sh&m^XVXy H7ft5 d tllct-DT I 
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Z*?7,!7t tT» HF/NH4H5:ffl^fc^X>> M7 
f>^i:J;oTi TOI1 2 9 KHI 2 3 >^ h*-^ 

1 3 4^Mn. 

[0 0 2 0] (12) tr>T±B5fcJS3 6 

0 0 nmCDA 1 S i BfcitfSU H3PO4 : H20 = 
2 : 1 .OSfflUfc^Xy M7fl:i^TA 1 S i H£ 
/^-Z>yLfgl 3 O^STT^. S^T, 
0 0 nmCDS i N^^W7->^->3 >Kl 3 3 2: 
^£ECVDTJgfiS;-r-2). ;Vr>^->3>H3 3H 
CF4 : 02= 9 5 : 5 •»7,^m^tc^yX^X.y^>if 
\Z J: o T^* -x > y £ n-5 „ 

[0 0 2 1 ] 

[^BJj4^^U=t3t-r^illl] ±fH^$s»c^^^nx 

h-ji 0 s«fc 5 s fei* (c« tag 

t, ffi(D®i-2\zrt7y*i!)*§Ltz>o mn^mo^mmo 

[0 0 2 2] ^»{i^/h^^i:^in^»^S«T^^m 
[0 0 2 3] *%Wlt. ±E«16»«t«fc»l:*S 

nfcfc<DT&D> ^©ifcewte, f*in^g©^FStto 
[0 0 2 43 

at; *e^tta«t, *MEttiitta«±{c«ji«siafc»Bi 
h7>yx^t. tm&mmh7>isx*\zm&m\z&tii 

T*ot> flftEt&tt&£&±£ft$j££ttfc£l*«JI 
t, WES6lilMtJi±fc»JS3n. ii!ESf§l««JIcO- 

%2mnmt, m^2mmm^mo^2^mmt, & 

fc < £ WE H □ »rt K * WE* 2 £ 8 



(4) 

[0 0 2 5] WE*2**0ttWEHP»rtK*^Ttt 

[0026] wEmi9imji£fiaEm2*m)it©raic 
[0027] neiBi«mji&mE«3««]i2:»s^ 

*6&B£. WEJB2J»«lt^tittJI*Jfi*ilfmE 
m2*mgi:« lftE£2&lftJI&. ME* 3 

[0028] mm i mimmm£miWi3mnmt\*. s 

[0 0 2 9] tfeffllEWRh?^;**©^** 

saE»i*«Jifci»i-oii*»6»iasnT* 

0. lteraJI£tteJBl**ll&ttSfr>£*ft 
[0 0 3 0] WE»Wh5->5?X^©y-H(6»Jitt. 

[0 0 3 1] S5ESS^h5>v'X^05 1 -v^;W, V— * 

**otFw>tt. mmf&2mmmtm-<Dm\zBj$.2 

[0 0 3 2] WE»Blh7>5?^»oy-h«S»4, M 

30 [0 0 3 3] *%9i0fta3*&11<Z)fijfi#&tt, 

tt»«t, -«IEilfilHt*«±K:»j«Snfc*Blh5>5? 
7.^<h, i»E!*Mh5>^:**fc*&«K:»l*aftfclfe 

STiSoi. wE«»tta«±fc*i»««*»rii-r* 
ist, wesb 1 *nB±trm 1 xs 

t. Wia^ 1 X h y ^It l/Tffl ^TS9 
EJ6l»*Ji£Xy^>y'r*;i&lcJ:-3T, ftftEfe-l 

40 ±ic*2»«H4#&"r*x8i, sftEm2*«ssa 

rtKtt«ir*ittE*2ifiakjnfe«5, S3«tii&M 
rsxet&fl^b. mum2mmmt. mz?&2m&. 
it, WE»3W«Jits^tra)i*je«»6WEftai« 

[0034] H9Emi»«stBtiEm2i»m®topj] 

fcie*r*iS3«Mi*»*r*iat. meiim 

■ iWEJB3*mJii*Si>lc««ttlc»grr*I84: 
so fc3S£fi£U mlEm lWili, ffiEsssteflMi 
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t. tm%2**mttttsw*msits&Tsmi&2m 

Hit, MGH2IMM&. Buf2Sg3 3lttJIt£-£tJ« 

[0 0 3 5] KTIC. *%W<Dftm&fSlW?Z. 
[0 0 3 6] *3$©ftIl£*&B©tt2n]$Stt. 

mmm (mummmm) /w,2^mm (mummm&w 

am u < ««s nfc#in«**ifcsr * z. t *<t # 
[0037] ^2#mstJiipgi5rt©mi#mBfc^tt 

SV>fclfe*UT*>J:V». g§P^rt©mi«mB<hm2^ 

tCckoT, ^2#mi (#iP^*«S) /g§2*gi»JI 
(tt2jP£«§«#:B) /I3ill (tfftl«»tlR]« 

s> 3o»6»*sn4S*tcinitT, mimnm (mu® 

i:8«snTi>*. t^t, *ft£WE«^;t9©«B; 

[0 0 3 8] JBli)|*JiSjaE3tttS*'r*««S«V»T 
4. TFTOft^LDDh7>v7i'©L 

x, TFT©3t i J-^s«ia'r*^t* J T**. i&a* 

ft£i£ft-r t t T <fc 

[0 0 3 9] mVttMfettaogSttlMM&lsTHJB 
"TSflljSfcii^Ttt. (*lBlS**#l»J*ai:bT*ffir4 

^■r*c:t^»*L^. ^<tfeTFToft*;n 
4ta 5 t t £#&rr 4 n t ic«k o 



(5) 

[0 0 4 0] #JP«««ttTli«6-r**tT 
FT©¥3?#B (?t*;k V-X. FW>t«i»lJ 

tKioT, ttiP^Sm®, TFT 

[0 0 4 1] S£tC, {*Dn«aB!«*JitbT«l6r6 
ItTFTOy- h S&ftB t & p5l--©J8£*> <=> ^j&T 4 £ 

■«»SS«!>8iB^tt«ffiM(flsf ft - t *>T#&. 
[0 0 4 2] 

T«S*^S« (KT, TFT-LCDiV>5. ) 10 
20 0<&Bl*5«fctfE2 ACH'SWC^t. 01BTFT- 
LCD100O1 ttXizMlK-r <&*#©«5*»&»t®BI 
T&D, 0 2 AlJ-?-©±®l2T&-5. 0K4I2 2A4 3 © 

SSX1 -X2-X3 -X4, X4' mzm-^tzWiffim 

fCfi^-fft. *f£tBKJ:*TFT-LCD©«MBiatttt 

TfflV»fc»l«R*©**S*36W©BiW«C*l>Tt>ffl^ 
4. 

[0043] TFT-LCD100I1 TF TS« 1 0 
Oat, *H6]S« lOObt, T F TSS 100ai# 
so fag«i 0 0 b&omicttftSnfcKMM Ot^fl 
Tl^S. -jRWftTNt- F©*II£^g|l©«£, T 
FTMl 0 0 a*J:lX»lRj*«l 0 0 b©j&HB4 0 
MOSiBtcEAII (*B*) jWfttt&n. TFTMl 

o o a^«tut*f|p]a« i o o b©-€-n^n©^#j(c<H3t 

£ (*BjS) OTWt&n*. Sft-Hlriotlt SB 

[0 044] T F TStg lOOad l&flHSSK 1 1 
t, *glittSI£l l±K»J*SftfcTFT2 0t. TF 

T2 o \zw.%.mzmffitstiTz&mm.w. 1 s^zmopg 

40 llOiSttTHS. 

[0 04 5] ttjpg* 1 0 tt. 1 1 ±(C^EE 

a i ««b nt. mi 1 2 ©-g&£@tti 

■T4JSl*6aiil 3t, ^PS51 4rtJC*5liTmi^S 
11 2ICjgtt1-3S!2 3Milil 7 at, »2«mJll 7 
a£B3fg2*gi&ilIl 8 t, *35t< tfcHPSBl 4^(r 
{4e-r4^2$6iitB 1 8^ae>m3«SB 19atJ; 

^J)PS»l 0«. I2itll 7a^6^4#iO^«S 

so st, i3itii 9 afrt>uz>ttiiQ®m2tftnm (# 
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1 7 tmzmmmi 9 a t**a**««K»issn*. 

[0046] T F T 2 0 te> V— 7. 17b, K > 1 
7 b' iJitf^^H 7 c £W-f£¥3f#S 1 7 

**#s±{c^$nfcm2S6SH (y-h*essjf) i 
8i, ^+*;n 7 c©*±naa-r^^2^si 8 

hmffii 9 bay- h^Bo-mt^Trnm^nT^ 

[0047] tft2o &&zfma®m 1 o 2 

3 a££tf 2 3 b^J&2nTi5 9. ^tt^'tt, 7-7 
1 7 b^HH>l 7 b' <D'>ti< tb-ffiZmth 
V-7 1 7 biJcfcttHW >1 7 b' 3 
h*-;U2 3 ai5«J:tf 2 3 b P^Xtnt'tlV—X 
112 4 aMtfKH >tt®2 4 btCjg^nTl^ 
•5. in^iT5i^Vr>^->3>12 6lC«> h* 

7tfWt&2nT^2>. AWS^-^g >2 6±lC^fi££ 

w >*®2 4 bttt^wtc&^snx^s. 

[0 0 4 8] lOObd 3 1 t, *g 

a^a«3 i±{c^j5E$n^Mi*]®ffi (^®m®) 3 5£ 

[0049] m6<Dmmmv&<p<Dmgh®mcitf-£, &m 
Mist, Kfamm3 st, z\nt><Dmmm\z&mz 
ntzm£hm4 otizz-oTMi&znz. t&mmmi 5& 

£Tmm®Rmm (f 21fl) 17al:«TFT2 0 

(S2A*019a) £^LT#ii*J£#EP;ba£n5. 

[0050] TFT-LCD100 1 0 

i^««ICTFT2 OCDifi&tCJEM&SnS. WiD^ll 0 

3ic^f£$nfcp*3PgBi 4trw«^nfc^ 

2j»*« (ttiQ&Mffi) 17a/I2iiI (ttJjD^ 
SS§m#JI) 18a/S3tf| (#iOg**fft«i) 

1 9 azstsmmffifeftZBtfL-zn^zo-c. m>&m 

[0 0 5 1 ] WP^cD(6]±^mtIOUT, 02BIC^U 

fc n □ subfile s nt i ^ mmm s s t f t - 

LCDtit&LT, ^»M(C§iBj-r^ 0 02B©TFT 
-LCDtt*l»ft»Jil 3fcHP«*#UTV>tt^;L4: 
Wn«HK6!jlca2 Alr^L^cTFT-LCD 1 0 0 t 
RU&OT, *©*ritg*ttB2A£#>l0*J!HflF**: 



(6) 

JO 

[0 0 5 2] TFT-LCDC*^T, i of f ( h ^ > 
~J7.i?<Doimm =0. 0 4pA, toff (h7>2>7 
*©oH*8IBJ) =16. 7msec (6 0HziSlb) . 
*U»3«EEVapp=9Vi:LT. 9 9. 5%&>± 

omm&ftm (i7i/-i»»iw©tEPiTAv*«o. 5 

%£AT) ^#-5fe*(C«, AV~ { (1/2) Xioff 
x toff) /Cs^Vappx (0. 5/1 0 0) 011* 
fi3 0 f Ftt±<DttloSlIC s **lT»4tJi 
10 fc^A,, CCD^fttS, TFT — 

LCD<Dlft*St, *ilg*iiJ:tf/*fcttTFT© 
7-7- >SS*lC«fcoT^fc^). 
[0 0 5 3] ^O^tS^18/imxl8/im, #JD 
(Kfb->'Jn» ©J¥2£8 0nmtL 
T, 3 0 fFOWlOSlfC s £»*fcftK#Sfcf*10 
$51 0©StSSffit;:MijbfcB« (0 2 A*5«fctf0 2 
B^cDyN>>^>^BC©®fi) £Jt$&T5. 02 BIC^L 

20 CDH2 A{r^Lfc*S2 /zmxft$ 1 7 umWUPSBl 4 
£#-$-**ifiTW:. ®S 3 um2©«»IfflT3 0 f F 
©«ln«*fflS»*^t**T**. HQ* (0 2A43«t 
tfB2B4"<DHn«l 5 a (/\yf>^«) ©*&?it£# 

<Dmm\z*iTz>%i&) TJtK-rst, 0 2B©^ii©w 

P¥i^4 2%T»4CDl:MU 0 2 A©$|jg©Pjf!Pg5 

[0054] $e»tc, bipsbi 4\tmumi 3znmt 

4jVC»0. SS113CT (Wn«B14©JK) 

trtt*H@l 2#WSnTV»*. Sol, iffigtll 3 
so KXy^>£ffc:J:-3THCI«l 4*»rifr*I8IC*^ 
T. 31111 2*Xyf7h7^IttTfflH5ut)i« 
-^0«Sm, ±»L&ft*©hU>^S!tt;lJI!S* 
.K*t»Tj»lOSia©WW**Biiafc«>KtS!Jifll*»tf60 

[0 0 5 5] 1 2 Kig7t14£*rrStt£f£ 

«fc5(C^fiK-r.5^tlC<fcoT, TFT 2 0 
;H7c) JCpt^Ai*r-5)^t^lD5±-r-2>J:«J:^T# 
2>. -T^t)^, fill 2«, SiSXStC^^TX^^ 

40 xhy^atbT^ie-r-sttfeJc, mmm&iz&^x 
[0056] Hnc*ufc*jfiirft^Ttt. m2mmm 

1 8#MPS5l 4^1*111 2ilSEMU^T4 
75^ f ltfll 2 t^21tll 8 t©p B 1CiteiRBS 
KW-T, %1%1'Sl 2^I2»H1 8d^m^«t 

2STFT2 0§:JI^-r?)liiUTfflt,^^-&t«, W. 
1 »m« 1 2 ©*tt*«T F T 2 0 ©Wf^tCj^g L^li «fc 
■5tC, Iliill 2^Sfegk-1-5i<i:*^St^. ^1 

so mnm 1 2 tm2#tt« 1 8 t©mncie»ps«:»j.*« 
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■ 12S»iltt»J:lJ. ft*. S2«fI18«P 

as 1 4 ftT-n i mrnis 1 2 

tt****. *6»H©»S y+**IB nasi 4©S£ 

©n^y+tfts. 

[0 0 5 7] S^lC, BlKSbfcfcjfiSSBTSt. 
ttiQ^g 1 0 0flDQgft«ffi 17aiTFT2 0©fi 
#1 (17b, 17b' . 17c) ORA»&» 

jst^*. rftto*, 1 &<Dmmvrz¥m#m<D-ffi<D 

FT 2 O0¥*ttJI&LT*llJrrS£&£tT&&. S" 
fc, ttSngSl 0©S§*#:Jf 1 8 a t T F T 2 0©y- 

hiwmi 8bi*m— ©KTWrtT**. set. ftsn 

[0 0 5 8] J^TtC, TFT-LCD100 £8^1" 5 

[0 0 5 9] 03 A(r^Lfc«fcptC, (Sfii&ft 
S«) 1 Hlcf^^lOOnmiDiSF-yffl^'JyU 

iym mimmm) 1 2*«EcvDjfcTit8rt-a. 

^ S ft U 3 > Jg 1 2 £ fi/r£ ©/I * - > K X y 

[0 0 6 0] IiitU 2SMt5OTH#'Jy | J 
3>fcR6nftlr». ^l«m«l 2^TFTffl©il7 l dSi 
tl/TfflUit&Ktt. W, Mo. T i , Ta. Cr. 
Co, Ft, Ru, Pd, CufOW, Wa^'JlM 
F (WSix/^'J->'j3» £«U#i:T3Mo, T 
i, Ta. Cr, Co, Pt, P dtf'JIM H«fflV»* 
ui*SftS. TiW<f«5^*5WiTlN 
*©*«tt&K£ffc»«:fl!^T i bJ:U. ^111112 

UTMSjgftSft*. «r£. tft-l 

CDl 0 0*fi»!B«;K&«fcfl!^**£fctt, tft 
2 0 K3S^3foW!MtSft*©T, JB 1 1 2 ©ftiS 

iB*tt5X£ilTT*S^t*«»Sb^. ^4<tt>TF 
T2fl«ft*A17 c*»trntf3l|6JHl»lCJ:6TF 
T 2 0©U--£*SlE£fc»"tS U-£tt 
Stfc+ftfcUKttf-Sfci&fc:. TFT 2 0^#Sj83tr* 
ipt:IlilI12^MLTtSK Sla&mHl 

2©*££^ttte, tft-lcdioocdMi:(5 
UT5g:i:S9:££ft*. 

[0 0 6 1] WZ, 0 3 BfC^UfcJfe^lC, iSECVD 
ffiTf$»4 0 0 nm0S i O2B 1 3 zmifrZ. # 
ZWzS i O2HI 3Slyf>i f f5Ci:l:J:?t. 
*g2 umx 1 7 um©MPgBl 4 £H 1 # U ->'J 3 >Jf 
12±lC^fi£-r*. S102ll3©«^BP«14 

*. ft*. HO«14©« (03D+CDW) 43=fcZ/fiS 



(7) 

/,? 

«, Il»tll 2±ffl*tSTfi)ttS. MDSC14 

[0 0 6 2] ^<D/^->$fr51/y7,M (^0 
^) 5rS i O2H 3±t"Jgfi£T^. £©1^7. hB£ 
7X^tLT. Iy^>:?#7.<i:LTCHF3/CF4/ 
A r = 8 : 1 : 1 2 fc/B^T K5-fI»;f ^ftCio 
TS i O2SI 3 5i7f>m, Si02i^UyU 
3>£0Xy^U-Mfc (SlRJfc) teii$2 0 : IT** 
©T, vU3>*»&ft*JBli»«Ji 12«Si O2 
10 J§ 1 3C0Iyf>^C»l/T. JMffftX-y^T. h?:/ll 
<hft3. JPS4 0 0 nmfflS i 02lKftbT2 0%© 
*-n-I'yfJfi-3T^ 3)?ijyija>ll 2©t- 
AXy^Ste, g*2nmf$5. Xy^>yu- h© 
^77*^1 0%@gft©T, t-;tl7? : 10A'77 
=Hi0. 4nmgSTW. Xyf>ifXm\Z^X± 
U5>HPS»1 4©gilScDA*7^^«, Si02ll3£ 

*a-r*xaT*u*Bt»o^7!y* (^10%, c:© 

|^4 0nm) (Ctfc^il^T^-5. Tftfc^, Xy^ 

20 Biteft^ftl^. 

[0 0 6 3] HF : NH 4 Flg$:X-;/ ^>^?St LTffl 
l»S9i? hXy^iii S i 02i#U 

>£a#Jfctt»H8*£#*.&ft*. S£oT, Xy^>tf 

umizmtk-tzzsz <D/i7y*\fg.\z>i^ 2 ^jt 
*(*]©x^5 i >^«m^*jt-r*<i:, ±»ucH7-ri 

$19111 2Sr»j*-r*fc»©4f»il/Ttt, WS i 
/#U->>Jn> (15 0 nm/l 0 0 nm) 3?©-><J-tJ- 

so H©*^©JBlffi»JitbTttaKtt©«AS i 02« 

[0 0 6 4] 03Cl:ilfei5l:, 2&©£®t;:jf£ 
l5 5Onm0#'Jv , J3>Sr, C-VDSsSffl 

a>m (.%2mnm) nzmtfi-rz. #'j->U3>i 

0, «3l«JlcSStt£tVO»5. d©#'J->'J^>H 1 7 
te, «^«HCTFT©^«^B (V-X17b, KH 
>17b' , ft*JH7c) 43«ttK^JjP^»©#SP^ 

40 fi'SS 17a tft*. 

[0 0 6 5] H3DlC*bfcJ:5K. TFTfflSA^riSS 
n*BI573-&Se»U> ? XhBl 6 5V7.i7tbT, #u-> 
Ua>ll 7C» (P) S^Af*. -ft>ttA*ft 
tt, WAfcTl 5 k e V, 2 X 1 0l5/cm2T&£. ffl 
□ SCI 4©<»JMl::^EE£ft*:* , J->'J3>JIl 7 t'+^J- 
!iiO^^>S:aAt5fcftl:tt. PBDffil 4J4r— ^ 
-»tt**LTt»SCt**a*l/t». r— Atfce ($1 
^««1 2©±®tHPggl 4©ffliJffit*i7 k «tTft) tt, 
4 5° ^0^84° OtHcWtWSl/H. MP 

so gpi 4©ffliJtS(CjgfiK$nfe*Ux l Jzi>Bl 7 1C&AS 
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SA^n^iwioco s ef&Kft*. «sic»*sn 
<»j®^©&A*#j£ffi^©&A*©#-j io»oi e;±* 

ti. fc£, ^cD^i&SJlMS (&U8 0 O'C&i) 

©j£^D (@3D*OA) ***:#< &9a*fS. Tfcto 
#'J->>j3>g (jg2tt«H) 1 7 ©*§**£;!>* Dili 

9AteSi02 OBlMM) 1 3«f^haT. Tte 
[0 0 6 6] 03 EtC^bfc<t-5tC. ^2itl 1 7S 

©s i 02M (»2«*i) issMts. 

ioT, £2l6ftJll 8^«Hfe6K I2iti 
1 7^'JyiJn>fML, »BMtbTMflS^U n > 
6ft*SB 2 JfiftJi 1 8&»J*LTt>£^U f 2it 
■ 17feTaT»*U BSlHM-S^tfcJ^TTa 
205*»Stt4J62*6*ll 8 5:MlTfciK 
$ 2 IfiflkJIl 8 ICS i N/S i 6&*8UMI> 
*fcHTa205*OKBI**ffll*fiefflUTfeJ:V». SB 2 

neiRff 1 8 a, mmmmmwm 1 8 a is.ttf y- hss 

as 1 8 b £LT«8«rr*. 

[0 0 6 7] *(C, J¥£*§3 0 0 nm©«5 K-^bfc 
#'J->'Ja>Jf (?g33ftfB) 19 5:Ml. /t*-= 

y-h*si 9 bAiiens. 

[0 0 6 8] 0 3 Ftr^Lfei^lC. #U->'Ja>S 

(i3iti) i9S7x^itt. &2mns <#u 
->'ja>D 1 7t-r*>aA-r-s>cttc«j:oT, v- 

XI 7b£<fctf FW>1 7 b* 5r^-T*o CC'f* 
f^lOOkeV, 2X1 015/ c 

IK 

[0 0 6 9] S3 G\Z7jiVrz&0\Z. CVDft£fl3V»T 

mzme o o nm©s i 02H mmmmm) z&mv 

fc&, *ttttiSttfl:©&©lC. «8 5 OtTl^MOJft 
S&gSJST. -?-©&, S§23lttl 1 7CDV-7. 1 7 b& 
•fctfFW >1 7 b' lcM-53>^i7 h*-JW2 3 afc 
±tf2 3 bSr^n^Mfifc-f*. fiRJAtf, J¥£4 

0 0 nm©A 1 S i H2 4£iffflU /t^— = 
did^T. V-7.m«l2 4 a*3«tl/HU"f >mS2 

V - Xlffi 2 4 a £-H*K»J*UT ! feft^. 



[0 0 7 0] ^XvCVD^ffl^T, Sffi©£®£ 

£2 6 £^s£T£. f^nfcM^y^-i'a >§S2 6 \Z 
HU-r>tt®2 4 btC5*3>^^ b*:— ;U2 7.&#J* 

[0071] ±terosaji^fe»cfeit*esu©is (§i© 
io [0072] ±5EL^*'5t^ #*isfl*sB©S5fe&&ic 

«fc*t v JBl»6»Jil 3©T«K»J*bfc561»«lil 

> ifxm\zi$V -2>x •> ^7. h v fM £ l/TI ^ * © 
©812 H *RWtSBltt»Jil 3©*STft**. ft 

«*a£*»T*isic*tt*»3©^y*tt. #n 

20 0 %m&£#ft\zm*. ftoT> #*«6«©«»#ifc* 

[0 0 7 3] S 6£, #iP3S* 1 0 ©#i0^»«@ 1 7 
atTFT2 0Cflfti (17b. 17b', 17 
c) £&m— ©«T^s£T£*. ttflQ^»10© 
it*il8atTFT2 0©y-H61I18bt5: 
H-0lT«t5. #Jm**»lft««l 9 a 

iy-httll 9 bS^-Old^Mt*Ci^TS 

•5. 

[0 0 7 4] (^M^®2) EI4A, 04B*5i^05 

2 0 0(1 HSS^M1©TFT-LCD 1 0 0 tf^JlD^ 
TFT-LCD 1 0 0 £*RttKEI*®«ffiS*-r*« 

40 *. 

[0 0 7 5] 04AH TFT-LCD2 00WW 
»10ai5<tZ/TFT20 Sr£tJfiR$J'©«Stttfc*ri6BI 
05©©HX 1 -X2-X3 -X4, X4* 

BtJB3i»*»t©»«»0»iffiHT»«5, 05O4B 
-4B' ^fritiofc^fflHlCffi^-r-S. @5liTFT- 
L CD 2 0 O©li^^©*ffST*SCr>©±®0"C**. 
[0076] TFT-LCD200I1 TFT-LCD 
1 0 OK45tt**l3MMH 2iI2^1Il 7 tOlB 
bo tC. S6«t«tt»«5 2iWUT^*. TFT- 
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LCD 2 0 0 ICfc^TH. Il^tll 2£20©1 
(fftt) 1 2 a£J;tf 1 2 blC#88LT^-5. Sf§l3fl 

ii 2 att#sp«*i o ammmnmtLxmmL. 

m 1 *«■ 12bHTFT20 ©2S3tl £ UT^T 

^IC^HiU^S (itll 2 a:fe<fcU^lftl 1 2 b) t 
[0 0 7 7] '>£K tfcTFT©^ 521ft 

ii 2b tmn®mttfammt vxmm-r^mm.B 1 2 

#T F T Of t ^ JHIfcf St 5 - £ £BfiltT#5© 
T, TFT©iif1M#tt£££K-r5;i<h^-e£So UA» 

\Z\$. nffiMte 1 OTFT-LCD 1 0 0 tB«C- 

[0 0 7 8] |gll5 2li r^PSBl 4(*|lC@l±l$nfc 
Illtll 2aill>, ^lWtll 2 a i^2^« 
HI 7££Slr»fc«*TS. SlifH 2 attSB3J» 

iiti^wicg^nT&o (bub*j£) . Hi 

1112 afctt**|S]*EE WJIlffi) #EPlnSft<5. ft 
oT, fgftM5 2tt*Mnie*l 0 a©S§l#l<!:LT« 

[0079] #&^i 5 2 «, mmmm iotft-lc 
d 1 0 0 oMi&Ji&iz&tf z>m 3 B\z*i>-fzxmtm 3 

CfcSLfclSCDMl::, fciAtf, «EECVDftTS« 
CDI5«±®IC^J8 0 nmODS i 02&*i«-f * - t fc <t 

fflbfcSBi#'j>"j3>jii 7©a®^gE<b-r^c:i:tc 

i N/S i 02»*>&fc<&«JMI. ^fcttTa 20 5«© 
KSS«*BI€:ttfl!L-Tt>J:^. «6»I5 2(1 ttiD^* 

I 0 a©«*ft)itLT*l6-rntfJ:lr»OT. Hit 
112atS2Ilil7atora. "Tftto^BB □« 1 
4fgt«ffl*nfcfBli»«Jil 2 a±K0*»J*L-T , b 

[0 0 8 0] SI mmm 12aiI3 *11 19a 

m5\ZTFLtz£o\z, a^««^TSv»ii»asnTiv 

tl3«tll 9 a£©«»«fc«att, #JAtf, 04 
Bfcj*L,fc*|j£T'£SS« v i5. «6S12 2Jr, Sg3»l 
119 a^Sffi-r-SrO^/z h*-;], 5 4*±tXS6l W 

II 1 2 a$rSHl-r-5^>^5' h*:-;P5 6 £J£fi£-r 

j ti\ j en<ou>^p h*-;P5 4^<tt;5 6 

T, g!l*5<fctfSg 3^111 2 at5,i;tfl 9 a<D*tl? 

ntmM?zm.mm2 4c&Mi&-rzz.tizj:r>T. m 

l^fll 2 ai^3#lll 9 a £jWtft«KSl»!r 
S&KStt*. 3>^i7 h*-;U5 4*5«fctf5 &<DM&L 

SiWbfc, ^>5>9 h*-;P2 3 a&,fctf2 3 b£JE*l£ 



(9) 

2 4cH, |B|i;<H3GS:#BBL&*«6RWtfcV-7, 
lffi2 4 a&^tf KU-OHS2 4 h*l»&t*T.WZ 
*^T*Jfi-r*H4:3&«T**. fH2 4cliV 

-**S2 4 afiiO!HW>M2 4 b*5»ian 
T*J?K *«JB2 4cfctt»fl«ffi!0*Wlra;&n*. 
[0081] TFT — LCD2 0 0 ©tt«ft 1 0 a 

a. mimmm (H<«i»[6i«i) i 2 a /*es 
1 mi nta^mmmwm) 52/12111 
10 mmm) 1 7 a /i2»ii ($2tfftgiijs«ftji) 

1 8 a/»3Itl (SB 2 19aS 

Oali. SfSlSJll (» 1 #Jn#*»fi]«a) 12 a/ 
*6ilil (SlttAlSlBStttJI) 5 2/12111 (ft 
*ID«lffi) 1 7 ai^MSnstit, 1823111 
(ttSQgSlffi) 17a/S62*g»l (IS 2 ttSD^ftSS 
1*1) 1 8 a/13111 (g2tt2n$ft#fflttf) 
1 9 a3&»&«rit*n*««t*«3fe5«JlC«tt$nfc«F*T 
»*. ftoT, iWIlOTFT-LCDl 0 Otf* 

[0 0 8 2] 1 8 Minx 1 8 wm, SSI 

*3.fctf!l§2tt;onsgS8§l#l (Ift->'J3» ©)¥££ 
fn-?n8 0nmiLT, 3 0 f FO^WIIC s 5: 

»*fc*fci&5*f*iiB*«i o©asa®tc^LfcB 

W (0 5i5cktf0 2B*©/V;/^>^gB©ffi») £Jt& 

SftVif*iO«*tt, 1570 //m2(D»i*®iS#&gft© 
lC**U ^tt«i2CH5CSUfcllltfmXfiSl7 
30 U m©gBPgi51 4£*fU 2 ^©^»<£M?iJ(r^M 
Lfc«itTtt, S9 3 6 /zm2®l4fI«T3 0 f F©# 
Jn«*««:f»* HQ* (05:fc,fctfH2 

B*©^PS15l5a V\<y?->9m) ©i|£3l£&©®fg 
ICM-T^SIJ^) TJt«"T*t. 0 2B©1tig©g|P^di 
#«J4 2%T*ib5i©l;MU H5©«|jfi©WD*«iB5 1 

%Tfes. ^©«ic, nmwm2\z*.&t. nmmmi 

[0 0 8 3] ±E©*W»IBl*±tf2Ttt91LfcJ:5 
tc, *5!BJJcJ;^t?g B B B a^gm©^P^^f6]±-rst 

- *i««oTFT«aaws«fc*v>T**9i© 

a*tt»*T»4. ISlIll^S^ltUTffi 
[0 0 8 4] 

so SMP^ . «a»©«Bia*g«^jlttT# 
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5. 

[0 0 8 5] *f!BJO?KSS^SattfS¥*Ofg 

[01] #f£93©H;&£^&l CiSTFT-LCD 1 0 
0©«5$«fc*riBBT»*. •« 

[0.2 A] TFT-LCD 1 0 0 ©1 te*«#<D«aW 
&±ffi0T&-5. 

[02 B] JtR«©T F T - L C D ©«*»»©«aW 
&XE0T&3. 

[03A] TFT-LCD 1 0 0CDSiSXS^^-r»r® 
0T£5. 

[03B] TFT-LCD 1 0 0 ©te©S!jiX;g£:*T 

[03 C] TFT-LCD1 0 0©ttO8iIi**t 

[03D] TFT-LCD 1 0-0 ©*&0«jtXS*3R-T 
®TS0Tfe^). 
[03E] TFT-LCD 1 0 0 ©fl&©ffi!3fiXg 

[03F] TFT-LCD 1 0 0©te©§2!iiX*I£^T 

[03G] TFT-LCD 1 0 0 CDfftCDigjgXgSrijVr . 

[04A] ^CDW®2l:i5TFT-LCD2 
0 0©ttMS**J:tfTFT£$tr«#©«a»fc»rffi 3» 
BT»5. 

[04 B] HS£J^^2lrJ;-g)TFT-LCD2 0 0 ©|g 
littll 2 ai!3«fll 9 ai©g|*gB<D«S:«J 
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[05] *^B^cDHSg^^2frJ:?)TFT-LCD2 0 

0 © i i&m%m&&zf® 4 b ic*ufcatta5o«swft 

Jtt50T&-5. 

[0 6] TFTS*ft*^S«010©il!fe*©*«|S|» 
£^-T0T&-5. 

[07] «*©TFT««S*g«OTFT43.ktfWln 
g*£^j£T$XS£^-t»r®0T&5. 

1 o mmm 
ii.3i mm&m& 

12 mi mmm 

13 mi *6HtS 

14 nnffi (»SfcttH/>f) 
1 5 

17a 

17b V— 7. 
17b" H l^-f > 

17c ft^ 

18a % 2 jeaB 

18b y-hif&gkJi. 

19a $3^11 

i9b y- bmm 

20 TFT 

2 2 mmm 

23a, 23b, 27 n h*-^ 
24 a V— 7,«S 
24b HK>ii 

2 6 5"C— S' 3 >Jf 

3 5 *tfom£ (#a«&) 

5 0 

6 0 ttAJI . 

1 0 0,2 0 0 TFT-LCD 
100a TFTlfi 
10 0b ttlBjSffi 



[02 A] 



[02 B] 



100 




19b- 
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■[HI] 




4fi 

23a 24b 23b 27 14 




[0 3 A] 



13 B] 



[03 C] 



y 12 

3^- ii 



I3D] 



14 



13 
12 
11 



16 I * I * 



a 



13 
12 

i] 4- ll 



I3E] 



19 

f m> 19a 



18 



12 
■11 



[H3G3 



23a 23b 27 




17c 17e 18a 



12 
11 



■19a 
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[#«»IE»] 

[mm B] ¥^12#6fl23B (2000. 6. 2 
3) 

l^tXMJE 1 ] 

[«iE*f&ssi*] wan* 

[«2Ef*l£] 

wan* 

s>ifE^i*«B±!c^fi!t$n, me* 1 *«B©-a* 

IWESg2i|jmB£g3JfS2iSeiiB£. 



5, |3ltMUtU 

mess 2 isms mz&2mmmt, tamn3mn.m 

[19*5! 2] WESB2J»*Ji«i(rEI«Offl5rtJC*V>T 
MB|lll#*B£*M**J:3fc#J*SnT^5W:&B 
1 lcfl5tt0*£il$*£B. 

[»#B3] tt(E!i5l*«B£flftE£2*«B£0N 
fc»j«3ftfcll§3ie»B£3efc#U tuEfgl3f«B£ 
ffllBSB 2 WffiH i #5 H K&ftS tiT I? £ If * 

[Ilt$«4] ttG4ri*M&flMEft3*ttll&li£ 
^fc*«ttfc«tt£T*9, ME£l*ttB&. MESfS 
3^B<h, ffie£2*«B£«-StriXBtt&«J:tfflft 

!ei2«tit, itE!S2ieftB&. ntsMsmnrnt 

[M&B5] fl3E^l»SBtWEB3*mBttt, 
a*««^»ctt«-r*WBE3BHfi«BK:»j$snfc3> 
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99 hJfc-;UK*^TSWcatt£ftTt>3W2#3S4K 

mmm\t. mej^»«1£hi— ©«ia»&»j*£*i 

*J&«fc*6«3ftT^SIII#3i i a>e> 5 ovirn&CE 

snTi^awts i a>e> 7 our n*McfsiE©isss* 

WIE3B3i»««tKI-CDl«*»6»ric*nT^4ai*ai 
^f, 8 ©lvrna»fi:E*©«ft«;SS«. 

lttEiieiWtS«±fc3Bl*«)i*JKBR , 4-*xat, 
MES 1 £*B±lcfg 1 KM£»)St«iej:. 
iiuEfg 1 Mlti7«'h y ^It LTHWTllEi 

HO-«S«Ui-r-5l«P«*«IE» 1 «*lifc»Mfc-r* 

iit, 

*>& < £ t>DtEH PWrteDiftE^ 1 ^«B±tcm 2 a»« 

1»ESB2S»*JISai5*2«»JiS»*-r*XSi, 
^&<&fcflMEIlPVftfcttB?«mEft2lfiflUI*B 

Htis^2^«®t, mE$e2«»aa:. wiiEi39«i 
ge©§^^&. 

ffiE36l«**Ji£ME36 3**Ji£SS:wc«»ttKS 
£££&&Mff&i3J:tfttElK2**ll£. ffiE*2» 

mmt. ime* 3 **■ &me*m 

[0 0 0 1] 



[0 0 0 2] 

5fc© (BIT, lTFTS!tt||**8«j t^o. ) © 

[0 0 0 3] TFT»lS*gfll i^SSrtK, 
lh7>y^^ (KKT. TTFTj fct»3.'> t, TF 
T© b U-f >DKftttS*lfci*ftS*C L C**^» 

ticstituxii*. *a«*CLctwiio*«c 

S£££toi*T*&SSgSC p i TFTOy- 
hGfctty-hEl* i^SSn. V-7.S 

V-XE^€.TFTOy-7.SfcEPDnStlT^5(i^ 

v rmmnmi tw-K. ) KEnuosn*. -jbf. % 
n^»c L c»ffi*fflts^itf#Mtc s ©ftw© 

mi ) ictiu **iRj«ffi*fcttf*ip*»«isi«« 

H (M9EII) COM£^LTm;t©*ffimEE 

JE) fttQftlSttS. TFTStStCJgJ&SnsttJjO^*** 

A«SIICOM^i4XCtc»ASnTt>«MKgMlc 

•awcaasftT^*. js B e B ^»c LC ^EPit)Dsn-5 

IE*©ftEEte, {i^ttBE£*ffrttEEt©MT<&£. :® 

[0004] y-bG\zit&mm)*mQ2nT^u^m 
3&«a«*nTv»*»M) is§ic L c*J:W 

SSnt^i. aSL-T^STFTA^tCS^^nS 

ig, ^ B B B ^»c LC ^J:^#ia^acs«5ttcEnfti$n 
fc«£E*«»-r * c t tc «t o xm^©a^«tg<£*i^-r 

6. Z.omiZ. TFT^Jc^^^MCp i x ©*m« 

[0005] Bfa©mffi«j*wttt»*fc»fc, Jt«w 
ttan^*cs©^s£*£<t"3;£©i;:, tttn 

n§©T. S^SjK B 3 B *^gS©^P^©<ST5:ffl<. 

tooo6] 1 o 7 i*t£;$a«. nkfamz 
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H7 test*. 

[0 0 0 7] ±E4i«fc«kSfc. BBPSpCfiTSWfil-r 
SJtftlC, TFTMBttgiia iMKfil 2 1 (PgffitC 
«gB (M/>f) 12 2£Jgf£U COjigCl 2 2lctt 

lngft (£*$#) fc»j*i/rt»*. se>ic, tft© 
^»ftitra-ie3i=ftK»ricsnfcSBi*ai 2 3 

£, TFT©y-hftatH-*f»T»«SnfcSB2« 
il26at, TFT©y-Mfi»JitH-©«»T» 
fi£*nfc*fi»Kl 2 4 ai5<fctf 1 2 5 a&fr&tfttM 

[0 0 0 8] 07 (a) -07 (c) IC* LfcT F Tfc 
J:tfttlioS*«#*-£trTFT£«a, BnFOlSTff 

[0 0 0 9] (1) S^Xffil 2 1 CD^BlC, HF:N 
H 4 F= 1 : 6£Xy?-f>h<!:T£>£7xy hl7?> 
ifKJtOif 1 2 2*»J*-T*. 

[0 0 10] (2) «BECVDjSTHJP8 0 nmOJBl 

'J3>112 3l:, 3 0keV, lxiol5/cm2& 
UtSOkeV. 1 X 1 0 15/cm2<D*#T. -&H-2IH1 
©2/'Jn>aA*ff 5. tO*. 6 2 0tT@ffl7^~ 

[0 0 11] (3) il*U->U3>I123S100 
OtTJIftBMbfcJ:?), aillfS5 0nra©SiO 2 I 

>S1 2 3*ift«*«)lC#jbP§*©mi«a^«ty : TFT 

(7-7., FK» <fcfc§. 

[0012] (4) S i O2H 2 4CTFT*»«t 
6***US?*hJlT««Lfc*«T, 3 0keV, 5 
X 1 0 15/cm2©:&#T, ttl)D£»<£»!gl Shifts 

ii#u->U3>n 2 3 icat^-r (as+) £a 
ats. 

[0 0 13] (5) WS?*Mi*BiSLfc«, Si0 2 
&1 2 4£g3J»£ 30nm»SiNH2 5 £MJIC 

[0014] (6) ilfcMECVDttfciD, PS 3 
5 0nmOS2*Ux l j3>I12 65MU PSG 

[0015] (7) CF 4 /0 2 = 9 5/5©^Sffl 
l^T, I2*'jy'j3>112 6RIXS iNH25$ 
{ft ZZ\t\Z£-3T, TFTOy-MSl 
2 6 b, SDg*©fi! 2 «8£ 1 2 6 a, Si N^- H6 
BBl 2 5b*±tf#llP*lfflS i N 1 2 5a«S 
n*. #IC. TFTOjBljSU">U3>Jil 2 31CS i 
O 2 I124^LTiftiS16 0keV > 1 X 1 0 13 



/cm2©^ttT^t>ftAl/, LDD (1 ightly doped 
drain) ZMtZ>. 

[0 0 16] (8) »2tf'J->'J=i> fr6»BE3ttfcY 
-Mil 2 6 bB5Ui?7h4»rtL flt^ 
140keV, 2 X 1 Ol5/cm2co^^-C<^'>aA 
U n^t*;W£«j&'*"«'. #(C, Uv?* hB£R**L 

(B+) £3 0KeV, 2 X 1 0 15/cm2<£>:&^ ^ l : •^^'1':t 
[0 0 17] (9) StflECVD 

sicto, «stif7x (psg) frettsnmfeiftiR 

13 1 sjbjS-T*. 

[0018] (10) HF:NH 4 F$fflW;^i7h 

i7f>^:<t^T, Min&ftMi 3 l^jctfs i o 2 

II 2 4fcJBl 3>*£ h*-;H 3 2£^p£T3. 
[0 0 19] (1 1) IHHOnmCITO 

fcSffl^TflMc-r*. » I TOIl 2 9£HC 
1 : H 2 0 : HN0 3 = 3 0 0:3 0 0:5 0 

1 TOIl 2 9 $;^-Z>^T5. tot. U3>* h 
■ SV^tlT. HF/NH4lSllf»ft!)IyH 
■y^^lCkoT I TOffltl 2 9lCjg2=i>*£ h*- 
;H 3 4SMt5. 

[0 0 2 0] (1 2) *rW*}££fflHT±SlCJP$ 6 
0 0 nm<DA 1 S i Jg£i£iSU H3PO4 : H 2 0 = 

2 : 1 OSrffltifc^Xy M-yfCiotA I S il$ 
A^-x^bmS 1 3 0 88V»T. JSS 4 
0 0 nmOS i Nfr £>fcfcA*y v^— -> 3 >^1 33S 
MCVDSTMtS. /VrM-/3>li 3 3 
«, CF 4 : 0 2 = 9 5 : 5^5ffl^y7Xvi7 

[0 0 2 1] 

imK>(Di§mmzmTz>&oizwf$,-rz>tztb\zm : b&m 

A»6 * S « « © * ® * x y > ^ T 5 £ 1 1 Z J; o T j£ 

P B 1£jE$t»C$»LT ! b, X-y^P-htCA*7^^^*^ 
t, «©j££ICA*?y*?i<£i;5. #iD^»<D^*ffi© 

[0 0 2 2] **«*»/jNSfr»i#Jin«*3ft«*aT*4« 
SflWt4©T, TFT^giinsU-^m^O^S 

£&<gtt, a»n, # 

iwe*o«M*«**v»a:. -r-#ic?tm-t a 
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[0 0 2 3] #5E9!tt, ±SERH«:jSf*T*fc«>C«ta 

ntzh<DT'$>9, mu®&<D®mm<D 

[0 0 2 4] 

i, MEJBl*«a±l::»ritan. i»IEJSia«S©- 

g2itli, 1HfE3 2*ttB£«53 2*&ftB£. '> 
5, f 3ilItSWU 1I0E3 2*«B£. ME32 

[0 0 2 5] ttE&2*Mt;ttftEHntfl'llc*b>Ttt 

ESBiw«Jit««r*«fc5K}gjsanT"bi^. 
[0026] fflEaitt«a£ME*2««a&©m£ 

Efli 2 ss«b t *»s v>fc«««fc*ft*a nt t> ± v». 
[0027] Mtz'gimn.mtmzm3mnmt\$m> 

(ctt^Wtcit^STiJD, WE^l^mSt, IHE33 

too2 8] m^immmtmt^3mmmtit. a 

[0 0 2 9] 4>fc< tt) H tlE«Mh5>> ! 7>^CD5 1 ^^ 

0, fit?, fltfE&ftB£ttEai*«££tt5b>K:«ft 
[0 0 3 0] illEIMIh^^^ffly-httaBtt; 

[0 0 3 1 ] HtE«^h7>-^X5'0^ J f *;k V— 7. 
iWFW>tt. idE»2ill«JitRI-0«tl;jgj*$ 

[0 0 3 2] ffiBSHh^^^O^-haStt, *tf 
Eg 3 **H£ra-©Htj&» &»/SSttTt»* £ 

[0 0 3 3] *XH4>ttAXa*sa®Bira&cl*. £ft 



ttE*e*tt»«±t»*anfciiiRh5>^ 

t»E»«h7>>'^^K*SlWJC««anft:« 

iit. meiBi*«]i±iciBi«uii««tf-r«xa- 

t, WEJBl#«Ji*Xy^XhyyjitbTffl^Ti» 
ESeueaBSXy^^rsziKJ^T, MESBl 

*«s©-«s:«m-r<5Hiaffl*i(iE!is 1 ffiaafc&a 

"TSXat. ^fc<fc*>MEHQart©tflE*li*«« 
±fc»2i»a«S»j£-r*Ig£, AftE$2*ttB£& 

rtttMr*-«MBlS2'lfiaka«K5. Sg33jmB£J£fiE 
niltSfi^l/. lt>E*2*«a'&. ffiE£2*&a 
St, ttEa3*«ff£&£&«Ba&fr&1iilE#;()a* 

[0034] wEmi«^et^E^2^mst©ra 
ic. meg i%*H£me*2*M&*sir>ic*stt 
fc«*-r*!B3i(e»H*»ric-r*iat, ttfEigiaa 
«twE3B3**jifc*sun*awic»a-r*xat 

mat. aE&2«aui£. WE3B3i»«at€:-artr» 
a«jiA^ 6«rEftaoM*»ja lt%> 

[0 0 3 5] J^TfC, *5S9!©fMi£RWrs. 

[0036] *%w<Dmikmm&w<Dmmmiz, pit 
d*fctthu>f) icjgfi£$nfc, sg2 

#11 (^tlD$«««) /I2I6II (^D$«8S«# 

a) /sg3i*mji (#in^**n^ma) t£-£&«B«t 

sn3tjBi*6*a±t»riEsnTv»*. $iifitf 
aa»cxy^>^KJ:-aTMpa5t»ia-r*iaic*t» 
-a-^dtd^T^^o fox, wijD«*a*«a«3ft*an 

[0 0 3 7] £2*«BttHQffiA0£l 

ic$ 6ft-s*eaas«WTa 1 #titi2itiis 

Slr>K*6*LTt>.fc«r». MPSBrt©SI£lS&mB£Si£2a 

aatts 6**»*aTsv»icifiaufc*j«Jc*^ 
s^isiaffi) (4>Hia«sR««ica) / 

*2**J| (ttAJSft«C) *^If!c$n5§i« 



ft 532001-13518 (P2001-13518A) 



(17) 



[0 0 3 8] SBl*«JiSjS^tt**r-r*«»S:fflt»T 
J^-f^tK^T, Sgl3ltt®£, TFTOft* 
;HCAWT?)7t<&l55<*2l7 l cBi LTffl US c t*«T# 
■5. ¥f\Z, TFT©f t WLDD h7>-/X^OL 

d d mm & '> & < t 1> a -5 «3t m s » est * n t t«t o 

T> TFTOX'J-^Sttffi-fS:: 
[0 0 3 9] JBlS»*Ji*#lP«*»l^l««tbTfiJffl 

t as^/i 1 1 xsitg-r « * mm. w k # m t 

[0040] «jo«**atbT«fli-r*JitT 

si^^Mtsitci^x, ma^&mm. tft 
**. 

[0041] $<=>»;:, «jp«*««(*:iitUT«iB-r* 

JiiTFToy-H6»Bt*H-OI!!tA»&»ri6-rsc 
[0 0 4 2] 

T^Ha^aa TFT-LCDtl>5. ) 10 

O£01i5«fctfEI2 AKWiCWCST. illiTFT- 
LCD100C1 fe*fc**Jfrr*«£©fliit«Jfc*fi8H 
T*0. H2AI4*0JtIBT**. HI JAB 2 A*© 
9JJSXl-X2-XjL 1 X4' aKra-afcSriBBKffliii 
T*. *B03K.kaTFT-LCD©«ai3l&ttB6k: 

[0043] TFT-LCD100(t TFTIS10 
Oat, MfaSffilOObt, TFTlf lOOatW 
ftSfcl 0 0 b£©raicS8Sftfc*SJB4 OiStL 
-«MfcTN^-F©*ft«3S£«©*£, T 



FTS&l 0 0 afc«fctf*H6]2«l 0 0 b©*i£JIJl4 0 

0 o afcctix*f[^affii o o b©-tft-6tt©*HBfc«3fc 

[0 0 4 4] TFT1S1 OOall f&IRttStfi 1 1 
£, «6&tti« 1 1 ±CifiE$ntT F T 2 0 t, TF 
T2 0(C«fttt£tttt£*lfc|ft*«Sl 5i5iWig 
Si 0 t*'*LT^*. 

[0 0 4 5] tfjQg* 1 0 tt, *ggktt£« 1 1 ±\ZBtfL 

sn&*i**n 2i, jbiwuii 2©-gi$£@ai 
tsiijeiint. mnffli 4ft\z&\,*Tmimm 

Hi 2JC«jBrr<&SB2*«Jil 7ai, I2«fll 7 
a^S5f 2itI18t, iWt< tfcHPSBl 4ftfc 
&»-T58§2*e&l 1 8 3^11 1 9 atZZ 

St, 9 a#>&&Stftt«roAtt« (ft 

irassatiR]*®*) t, z.tit><Dm&ffl\ziz.wtz>wi2 

§11011 0 2A*{C/\y5 L >^T'*Lfcm2^«H 

1 7tI3i|fIl 9 a fctftmfcfcWfcfcJBJfcSn*. 
[0046] TFT2 0H, V— * 17 b, KU-f >1 
7 b' fe±^V*;H 7 c ^t^flfll 7 t, 
¥*ttJI±lcntt£3n&£2IMMI <y-Mfi»H) 1 
8i, ^-v *JH 7 c©Jt±fcffi«-r*SB2*fiaMl 8 
ll:»«anfcy-h«il 9 bi**LTH5. f— 
httffil 9 b»y— hE*©— «£LTJBrit£ftT^ 

[0047] TFT20 & JctfttJpig* 1 0 ti&ltJI 2 
2KBfrftTt>*. $6i»^2 2(Ctt=i>^i7 h*-;U2 
3 a43«ktf2 3 biJt»rtSnTSD. *hfft, 7-7. 
l 7 b*itfFW>i 7 b* <»'p1s.< £*>— g&£gffl 
y-X17bfe±tfKH>17b' te. 3 
h*-;P2 3 a«£tf 2 3 b |»jTt*Mfnv-7 
112 4 a:fc«ktf KU'f>«ffi2 4 bC»«SnTl» 
*. ^n^^T^S'p/ty v^--> 3 >B2 6JCtt, H 
H>M24 b©-gK^Sm-rSn>^^ h*:-;P2 
7«$niU5. ^yj/^->g >2 6±KJBJ«S 
nTl^^t&15». 3>^i^h*-;P2 7^TH 
W >«ffi 2 4 bitIfl9i:^nT^5. 

[0 0 4 8] 1 0 0 b tt. 3 1 t. » 

*££3 l±K»lSSttfc»fi*« (#Smffi) 35t 
£WLTU5. &K££1;t. EfaH^^-^JU:* 

[0 0 4 9] 06©HffiIelK* ®*il*JiCLCf*' <fe 

s*si5&. >t}^fi3 5t, in6omaiBiic*» 

ShfciH4 0tCJ;oTM$n5. i^*«ffil5 

n^nm^mnm m2mnm> 1 7 atc«TFT2 
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fifiMS3 5*±lX#JiO**»lR]*ai 9 atctt, #®gc 
« (B2A«F©19a) ^UT*®miE^EPia$n 

[0050] TFT-LCD10 0©#lPS*l 0 tt, 
^iStTFT2 0C9iSflFtC»j£Sn&. fflfilO 

2««S <ttiin«**«) 17a/56 2*6»H (ft** 
SffittttJI) 18a/f3IfI (ftfia#SMA«tt) 
1 9 a££tfMMift*&J*j£3*U>&®T. 

[0 0 5 1 ] HP*©l*I±Sft*fct?VsT, 0 2BtC^L 

LCDttfctSELT, jESttKREf*. @2B©TFT 
-LCDttS6l»6»JIl 3fcBBP»**rbTV>tt^Ci 
WWSW»l:B2Al:*l ( fcTFT-LCD loot 
HUfc©T?, *©«jSS*ttH2Ai*ao#JlH«F*S: 

[0 0 5 2 ] TFT-LCDlCiStriT, ioff(b7> 
vX^OpfmSS) =0. 04pA. toff (M>>S?* 
* ©of MUM) =16. 7msec (6 0HzlEiij) , 
*U#mj£Vapp= 9 Vtl-T, 00*. tt\ 9 9. 5%£JLh 
©«EE#&* (1 71/-Al^Ct)£KTA V#0. 5 
X«T) SftSfcttCtt. AV~ { (1/2) X ioff 
X toff) /Cs^VappX (0. 5/1 0 0) ©§S&J&> 
<E>, » 3 0 f F£t±0#MMC s ^IIT65 tl 
»fcSC:i:#T#-5. t>55A/, :i©^#tt. TFT- 
LCDOt»*St. fSfi«**J:^/*fcttTFTO 

[0 0 5 3] I£l5t©;*:£££ 1 8/imxi 8(im, #JP 

t. 3 o f F©ttira*MCs£#*fcfcK#5&ttin 

§11 0©g«gffiKt^bfcffi*S (0 2A&J;tf0 2 
Bf©;\yf>yfOI«) SIMM"*. 02BtC^L 

&7 o umZeiraiifitf&s&ofcttu mmmmi 

©0 2 AK^tfc«2 (iraxfi^ 1 7 «m©P?lPgBl 4 
£#-f -5*8j£Ttt, K|5 3k m2©&Jg®«T 3 0 f F 
©fM0*M*#*£fca*T**. ^P^ (0 2Ai5 e k 
y@2BtffllPSCl5a 

©®«K*ft5i>js) Tjt«r*t, H2B©«jfi©H 

P*a**&4 2XT*S0K**U 0 2 A©$j£©MP4S 
tt&4 6%T<&9, S^P^b* s »^$nTUS. 
[0 0 5 4] sS&fc, RDffil 4tt*&*J|l 3 £miIT 
1&&mi3<DT (MPgBl4©Jg) 

i:imn 2*»»dianTi>*. tot, isn 3 
tcxy5 L >^c«toTgipgpi 4*»dt-r*iaic*i> 



T#5. -trots*. ±jjRLfcfi£jfe©hU>5 1 S#iQ^» 

[0055] *«bji 1 2 ta!3fctt**nr*$mft 

ffll>T, HICSl/fciKTFT 2 0 ©T«*T?lt*«* ■ 
±5CI*mtl:<k7T, TFT2 0 

;n 7 c) ic3t«»A»-r*ct&Hi±-r*;:t««T* 

5. Tftfr^, ttll2lt fiitlgKfc^TXy^ 

ttas3tit-bT*«i-r*. 

[0 0 5 6] Hii'^L^ffijiiriJUTtt, w,2mn.m 
a*, iiitu 2 tS2iitii s^oMdiBftjie 

ISttT, 1 12£^2 $mi 1 8 3&» 

«»LT"bJ:i». 09*tt\ ±jf©cfc5lr. gi^til 
2STFT2 0£j83fcT*WiLTJB^*»£fctt. AS 
lifll 2CWTFT2 OOifftMU^J: 

sk, »is»*jii 2 setoff* lv>. mi 
iisi 2tm2mmmi 8 &oMK»fiftji€R»?ftft 

II 2*»l«LTt>*V». ft*, X2WM1 8#s||n 

as 1 4 ftTSg i >»«n 1 2 t»j»-r*«ifi£SuiTS3Er 

At, PPggl 4©«S&iE*fcft!l»-p*«fiJ^3&»»*. 
•ffcto-6, tianSISi 4rtfc«*ll*#ffc-rs£, 

tts**«, *fe»H©is$©A*-5^^^^pgei 4©gg$ 

[0 0 5 7] SSlC, Bl \Z7jkLtzmmZ&m?Z£. 
l 0 ©ttflpsgMS l 7 a i T F T 2 0 ©¥*S 
#1 (17b, 17b', 17c) iSH-fflB*6» 
1&T#3. TftfcS, ltt©»ttbfc¥*#K©-«C!> 
ffl*fcttinS«*H 1 7 atLrmmV, i&(Dmt$.ZT 
F T 2 0 i LTfWf 4 1 t^T *4. * 
fc, tttiO^m 1 0 ©g|*^H 18a t T F T 2 0 ©y- 
h&gkJBl 8bi*n-OilT»J«T**. 5IC ttSO 
^MftAttSl 9aty-MIl 9 b«n— <0«*»6 

[0 0 5 8] £lTt, TFT-LCD 1 0 0 £§3irf £ 
#ft©0J£0 3A-13 G £*BHfc**&R9!T*. 

[0 0 5 9] 0 3 AJC^L^.t'SIC. 5£S« (IUM£ 
S«) 1 1±JC»S«1 0 0 nmOiK-^0#'J'>y 
P>B (tlltl) 1 2£MJBECVD?£Tit«TS. 

*&nfc#y ->y 3 >■ 1 2 &>?rj£©/^— >fcx?^ 
[0060] sgigms 1 2***-r*w»tt#u->u 

3>fclS&ftfcl,*. 161*111 2£TFTffl©2l7 l cK 
fcl/TJBV>S4lftCtt. W» Mo, Ti. Ta, Cr, 
Co. P t, Ru. Pd, Cu§fflil^>, Wtf'JlM 
H (WS i x/#'J->'Ja» $rttU«e>fr?>Mo, T 
i, Ta, Cr. Co, Pt, P dtf'JiM HtfflU* 
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<Dm&mz%ig.LTm£.mft2nz>. &\z, tft-l 
cd i o o*awia«*s«i:ffl^*«^^tt> tft 
2 o tc&u^isa*;* *i ss i mms i 2 ©^3§ 

5 X£TFT»* 'Pti. < t^TF 

T2 0©?^*;H 7 c*«y£T*ltf3t5!8t*K:J:*TF 
T2 0© 'J JlitfT**. 
M*+»fc««-T*fc«)JC. TFT 2 0±&£i&ftT5 
J:5KJBl**)il 2S»i«UTt)Alr». f lltll 
20^c€rS-^»«tt, TFT-L CD 1 0 OcDffl&tCjfc 

[00 6 1]*C. @3BI:^LfeJ;5l:, MECVD 
&T'J?£i&4 0 0 nmfflS i0 2 H3 £*ftf»T3. # 
&nfcS i 0 2 Jll 3^X^^>^T^-tlC±oT, 
*S2 umX 1 7 MmOglPggl 4Sf 1#'J y'j3>I 

12±JC^-T^)o S i O2H 3©JfS^r^PSKl 4 

©*#;*«:> SM^»Hin**#itUTai:K«sn 

tt. ^HtI12±©^:tSTltt5. HPSB14 

[0 0 6 2] fSO/^->ftSt5mM (*0 
£S i O2H 3±fc#JiM-*. ;©VyXM5 
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PROBLEM TO BE SOLVED: To make variance of a capacitance 
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CLAIMS 



[Claim(s)] 

[Claim 1] An insulating substrate and the thin film transistor formed on said insulating substrate, The 1st 
conductive layer which is the liquid crystal display which has the picture element electrode electrically 
connected to said thin film transistor, and addition capacity, and was formed on said insulating substrate. 
The 1st insulating layer which has opening which is formed on said 1st conductive layer and exposes 
said a part of 1st conductive layer, The 2nd conductive layer formed on said 1st conductive layer 
located in said opening at least, The liquid crystal display with which said addition capacity is formed 
from the laminated structure which has a wrap and the 3rd conductive layer for said 2nd insulating layer 
located in said opening at least with the 2nd insulating layer of a wrap in said 2nd conductive layer, and 
contains said 2nd conductive layer, said 2nd insulating layer, and said 3rd conductive layer. 
[Claim 2] Said 2nd conductive layer is a liquid crystal display according to claim 1 currently formed so 
that said 1 st conductive layer may be contacted in said opening. 

[Claim 3] The liquid crystal display according to claim 1 with which it has further the 3rd insulating layer 
formed between said 1st conductive layer and said 2nd conductive layer, and said 1st conductive layer 
and said 2nd conductive layer are insulated electrically mutually. 

[Claim 4] Said 1st conductive layer and said 3rd conductive layer are a liquid crystal display according 
to claim 3 with which said addition capacity is formed from the laminated structure which contains 
mutually connection now the laminated structure which gets down and contains said 1 st conductive 
layer, said 3rd insulating layer, and said 2nd conductive layer and said 2nd conductive layer, said 2nd 
insulating layer, and said 3rd conductive layer electrically. 

[Claim 5] Said 1st conductive layer and said 3rd conductive layer are a liquid crystal display according 
to claim 4 each other connected in the contact hole formed in said 1st insulating layer located out of a 
viewing area. 

[Claim 6] It is a liquid crystal display given in either of claims 1-5 with which it has the protection-from- 
light layer currently formed so that it may lap with the channel of said thin film transistor at least, and 
said protection-from-light layer is formed from the same film as said 1st conductive layer, and said 
protection-from-light layer and said 1 st conductive layer are insulated electrically mutually. 
[Claim 7] The gate insulating layer of said thin film transistor is a liquid crystal display given in either of 
claims 1-6 currently formed from the same film as said 2nd insulating layer. 

[Claim 8] The channel, the source, and the drain of said thin film transistor are a liquid crystal display 
given in either of claims 1-7 currently formed in the same film as said 2nd conductive layer. 
[Claim 9] The gate electrode of said thin film transistor is a liquid crystal display given in either of claims 
1-8 currently formed from the same film as said 3rd conductive layer. 

[Claim 10] An insulating substrate and the thin film transistor formed on said insulating substrate, The 
process which is the manufacture approach of a liquid crystal display of having the picture element 
electrode electrically connected to said thin film transistor, and addition capacity, and forms the 1st 
conductive layer on said insulating substrate, The process which forms the 1st insulating layer on said 
1st conductive layer, and by etching said 1st insulating layer, using said 1st conductive layer as a dirty 
stop layer The process which forms in said 1st insulating layer opening which exposes said a part of 1st 
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conductive layer, The process which forms the 2nd conductive layer on said 1st conductive layer in said 
opening at least, The process which forms a wrap and the 3rd conductive layer for said 2nd insulating 
layer located in said opening at least in said 2nd conductive layer with the process which forms the 2nd 
insulating layer of a wrap is included. Said 2nd conductive layer, The manufacture approach of the liquid 
crystal display which forms said addition capacity from the laminated structure containing said 2nd 
insulating layer and said 3rd conductive layer. 

[Claim 11] The process which forms the 3rd insulating layer which insulates mutually said 1st conductive 
layer and said 2nd conductive layer electrically between said 1st conductive layer and said 2nd 
conductive layer, The process which connects mutually said 1st conductive layer and said 3rd 
conductive layer electrically is included further. Said 1st conductive layer, The liquid crystal display 
according to claim 10 which forms said addition capacity from the laminated structure containing the 
laminated structure containing said 3rd insulating layer and said 2nd conductive layer and said 2nd 
conductive layer, said 2nd insulating layer, and said 3rd conductive layer. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix liquid crystal display which 
has a thin film transistor, and its manufacture approach about a liquid crystal display and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the active matrix liquid crystal indicating equipment is 
widely used as the indicating equipment of a personal computer, thin television, video image pick-up 
equipment, an indicating equipment of a digital camera, etc. The equal circuit of one picture element of 
what has a thin film transistor as an active element among active matrix liquid crystal indicating 
equipments (henceforth a "TFT mold liquid crystal display") is shown in drawing 6 . The field where the 
picture element (picture element field) has been arranged in the shape of a matrix constitutes the 
viewing area. 

[0003] The TFT mold liquid crystal display has the liquid crystal capacity CLC and the addition capacity 
CS which were connected to the thin film transistor (henceforth "TFT"), and the drain D of TFT for 
every picture element. The liquid crystal capacity CLC and the addition capacity CS are doubled, and it 
is called the picture element capacity Cpix. Gate wiring (scan wiring) is connected to the gate G of TFT, 
and source wiring (signal wiring) is connected to Source S. The signal level currently impressed to the 
source S of TFT from source wiring at the period (one scan period) when the scan signal is impressed to 
Gate G is impressed to the drain lateral electrode of the liquid crystal capacity CLC, and the drain 
lateral electrode (it is called a "picture element electrode" and an "addition capacity electrode", 
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respectively.) of the addition capacity CS. On the other hand, a predetermined opposite electrical 
potential difference (common electrical potential difference) is impressed to the electrode of another 
side of the liquid crystal capacity CLC t and the electrode (it is called a "counterelectrode" and an 
"addition capacity counterelectrode", respectively.) of another side of the addition capacity CS through 
a counterelectrode or the addition capacity counterelectrode line (common wiring) COM. The addition 
capacity counterelectrode line COM formed in a TFT substrate is electrically connected to the 
counterelectrode currently formed in the opposite substrate. The electrical potential difference of the 
net impressed to the liquid crystal capacity CLC is the difference of a signal level and an opposite 
electrical potential difference. When the orientation condition of liquid crystal changes according to the 
magnitude of this electrical potential difference, the display condition corresponding to a signal level is 
acquired. 

[0004] The liquid crystal capacity CLC and the addition capacity CS are electrically insulated with 
source wiring by TFT at the period (namely, period when TFT connected to other gate wiring is chosen) 
when the scan signal is not impressed to Gate G. The liquid crystal capacity CLC and the addition 
capacity CS maintain a predetermined display condition by holding the electrical potential difference 
impressed previously until TFT currently observed is chosen as a degree. In the meantime, if TFT and 
the electrical-potential-difference maintenance property of the picture element capacity Cpix are low, 
deterioration of display grace will be caused. 

[0005] In order to acquire a desired electrical-potential-difference maintenance property, the addition 
capacity CS which has comparatively big capacity value may be needed. Since these electrodes will 
generally be formed using an opaque ingredient if area of an addition capacity electrode and an addition 
capacity counterelectrode is enlarged in order to enlarge capacity of the addition capacity CS, decline in 
the numerical aperture of a transparency mold liquid crystal display is caused. 

[0006] JP,5-61071,A is indicating the TFT mold liquid crystal display which has a big addition capacity of 
capacity in the picture element section. The sectional view showing the process which forms TFT and 
addition capacity of a liquid crystal display which are indicated by the above-mentioned official report is 
shown in drawing 7 . 

[0007] According to the above-mentioned official report, in order to control decline in a numerical 
aperture, a slot (trench) 122 is formed in the insulating substrate in which TFT is formed on the surface 
of 121, and addition capacity (capacity component) is formed in this slot 122. furthermore, the 1st 
electrode 123 formed in one formed at the same process as the semi-conductor layer of TFT and the 
2nd electrode 126 formed with the same ingredient as the gate electrode of TFT — structure and a 
production process are simplified by forming addition capacity from the insulator layers 124a and 125a 
formed with the same ingredient as the gate insulating layer of a and TFT. 

[0008] The TFT substrate containing a part for TFT shown in drawing 7 (a) - drawing 7 (c) and an 
addition part by volume is produced at the following processes. 

[0009] (1) Form a slot 122 in the front face of the quartz substrate 121 by the wet etching which makes 
HRNH4 F-1:6 etchant. 

[0010] (2) Form the 1st polish recon layer 123 of 80nm of thickness with a reduced pressure CVD 
method. A total of two silicon impregnation is performed in the obtained 1st polish recon layer 123 on 
condition that 30keV, 1x1015-/cm2 and 50keV(s), and 1x1015-/cm2. Then, after performing solid phase 
annealing at 620 degrees C, a part of 1st polish recon layer 123 is removed by etching. 
[001 1] (3) Form Si02 film 124 with a thickness of 50nm in a front face for the 1st polish recon layer 123 
by thermal oxidation at 1000 degrees C. The 1st polish recon layer 123 which remained without oxidizing 
turns into the 1st electrode of addition capacity, and a semi-conductor layer (the source, a channel, 
drain) of TFT eventually. 

[0012] (4) Where the field which forms TFT of Si02 film 124 is protected in a resist layer, inject arsenic 
ion (As+) into the 1st polish recon layer 123 used as the 1st electrode of addition capacity on condition 
that 30keV and 5x1015-/cm2. 
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[0013] (5) Form the SiN film 125 with a wrap thickness of 30nm for Si02 film 124 with a reduced 
pressure CVD method after removing a resist layer. 

[0014] (6) On the whole surface, with a reduced pressure CVD method, form the 2nd polish recon layer 
126 with a thickness of 350nm, and attain low resistance-ization by PSG. 

[0015] (7) Gate electrode 126b of TFT, 2nd electrode 126a of addition capacity, SiN gate insulating- 
layer 125b, and SiN125a for addition capacity are formed using the gas of CF4/02=95/5 by carrying out 
patterning of the 2nd polish recon layer 126 and the SiN film 125. Next, the ion implantation of the 
arsenic is carried out to the 1st polish recon layer 123 of TFT on condition that 160keV(s) and 1x1013- 
/cm2 through Si02 film 124, and LDD (lightly doped drain) is formed. 

[001 6] (8) Form a 2nd polish recon gate 1 26b wrap resist, carry out the ion implantation of the arsenic 
ion on condition that 140keV(s) and 2x1015-/cm2, and form an n channel. Next, after removing a resist 
layer, a resist layer is newly formed in the whole surface, an ion implantation is performed for boron ion 
(B+) on condition that 30KeV(s) and 2x1015-/cm2, and a p channel is formed. 

[0017] (9) Form the interlayer insulation film 131 which consists of phosphorus silica glass (PSG) with a 
reduced pressure CVD method after removing a resist. 

[0018] (10) Form the 1st contact hole 132 in an interlayer insulation film 131 and Si02 film 124 by the 
wet etching using HF:NH4F. 

[0019] (11) Next, form the ITO (indium stannic acid ghost) layer 129 of 140nm of thickness using a 
spatter at 400 degrees C. Patterning of the ITO film 129 is carried out by carrying out sentiment dirty 
[ of the obtained ITO film 129 ] using the etchant which consists of HCI:H2 0:HNO 3= 300:300:50. Then, 
the 2nd contact hole 134 is formed in the ITO film 129 by the wet etching using HF/NH4H by using a 
resist layer as a mask. 

[0020] (12) the sentiment deposit an AISi layer with a thickness of 600nm on the whole surface using a 
spatter, and using H3PO4:H2O=2:1.0 — therefore carry out patterning of the AISi layer dirtily, and form 
an electrode 130. Then, the passivation film 133 which consists of SiN with a thickness of 400nm is 
formed by ordinary pressure CVD. Patterning of the passivation film 133 is carried out by plasma etching 
which used 2= CF4:095:5 gas. 
[0021] 

[Problem(s) to be Solved by the Invention] The capacity value of the addition capacity of the liquid 
crystal display currently indicated by the above-mentioned official report is decided by the class 
(dielectric constant) of ingredient which forms the diameter of opening of a slot, a tooth depth, and a 
dielectric layer, and dielectric layer thickness. The factor most important in order to form the addition 
capacity of the above-mentioned conventional technique so that it may have the capacity value as a 
design is control of a tooth depth. Since this slot is formed by etching the front face of the substrate 
which consists of a single ingredient, control of a tooth depth is made by controlling etching time. 
However, if variation is in a dirty rate even if it controls etching time to accuracy, variation will arise in a 
tooth depth. The variation in the capacity value of addition capacity reduces the display grace of a liquid 
crystal display. 

[0022] Since the amount of charges which can accumulate addition capacity will decrease if capacity 
value is small, it is strongly influenced [ which flows TFT ] of leakage current, and it becomes impossible 
to hold a predetermined electrical potential difference. On the contrary, if the capacity value of addition 
capacity is large, it will become impossible to fully charge and a predetermined electrical potential 
difference will no longer be impressed to the ends of addition capacity and liquid crystal capacity. 
[0023] It is made in order that this invention may solve the above-mentioned technical problem, and the 
main object has the small variation in the capacity value of addition capacity, and it is to offer the liquid 
crystal display which was excellent in display grace, and its manufacture approach. 
[0024] 

[Means for Solving the Problem] The thin film transistor by which the liquid crystal display of this 
invention was formed on the insulating substrate and said insulating substrate, The 1st conductive layer 



which is the liquid crystal display which has the picture element electrode electrically connected to said 
thin film transistor, and addition capacity, and was formed on said insulating substrate, The 1st insulating 
layer which has opening which is formed on said 1st conductive layer and exposes said a part of 1st 
conductive layer, The 2nd conductive layer formed on said 1st conductive layer located in said opening 
at least, It has a wrap and the 3rd conductive layer for said 2nd insulating layer located in said opening 
at least with the 2nd insulating layer of a wrap in said 2nd conductive layer. Said 2nd conductive layer. 
Said addition capacity is formed from the laminated structure containing said 2nd insulating layer and 
said 3rd conductive layer, and the above-mentioned object is attained by that. 

[0025] Said 2nd conductive layer may be formed so that said 1st conductive layer may be contacted in 
said opening. 

[0026] It has further the 3rd insulating layer formed between said 1st conductive layer and said 2nd 
conductive layer, and said 1st conductive layer and said 2nd conductive layer may be insulated 
electrically mutually. 

[0027] Said 1st conductive layer and said 3rd conductive layer are good also as a configuration in which 
said addition capacity is formed from the laminated structure which contains mutually connection now 
the laminated structure which gets down and contains said 1st conductive layer, said 3rd insulating layer, 
and said 2nd conductive layer and said 2nd conductive layer, said 2nd insulating layer, and said 3rd 
conductive layer electrically. 

[0028] As for said 1st conductive layer and said 3rd conductive layer, it is desirable to connect mutually 
in the contact hole formed in said 1st insulating layer located out of a viewing area. 

[0029] it has the protection-fronrHight layer currently formed so that it may lap with the channel of said 
thin film transistor at least, and said protection-fronrHight layer is formed from the same film as said 1st 
conductive layer, and said protection-frorrHight layer and said 1st conductive layer are insulated 
electrically mutually — you may constitute. 

[0030] As for the gate insulating layer of said thin film transistor, it is desirable to be formed from the 
same film as said 2nd insulating layer. 

[0031] As for the channel, the source, and the drain of said thin film transistor, it is desirable to be 
formed in the same film as said 2nd conductive layer. 

[0032] As for the gate electrode of said thin film transistor, it is desirable to be formed from the same 
film as said 3rd conductive layer. 

[0033] The thin film transistor by which the manufacture approach of the liquid crystal display of this 
invention was formed on the insulating substrate and said insulating substrate, The process which is the 
manufacture approach of a liquid crystal display of having the picture element electrode electrically 
connected to said thin film transistor, and addition capacity, and forms the 1st conductive layer on said 
insulating substrate, The process which forms the 1st insulating layer on said 1st conductive layer, and 
by etching said 1st insulating layer, using said 1st conductive layer as a dirty stop layer The process 
which forms in said 1st insulating layer opening which exposes said a part of 1st conductive layer, The 
process which forms the 2nd conductive layer on said 1st conductive layer in said opening at least. The 
process which forms a wrap and the 3rd conductive layer for said 2nd insulating layer located in said 
opening at least in said 2nd conductive layer with the process which forms the 2nd insulating layer of a 
wrap is included. Said 2nd conductive layer, Said addition capacity is formed from the laminated 
structure containing said 2nd insulating layer and said 3rd conductive layer, and the above-mentioned 
object is attained by that. 

[0034] The process which forms the 3rd insulating layer which insulates mutually said 1st conductive 
layer and said 2nd conductive layer electrically between said 1st conductive layer and said 2nd 
conductive layer, The process which connects mutually said 1st conductive layer and said 3rd 
conductive layer electrically is included further. Said 1st conductive layer, Said addition capacity may be 
formed from the laminated structure containing the laminated structure containing said 3rd insulating 
layer and said 2nd conductive layer and said 2nd conductive layer, said 2nd insulating layer, and said 3rd 
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conductive layer. 

[0035] Below, an operation of this invention is explained. 

[0036] The addition capacity of the liquid crystal display of this invention is formed from the laminated 
structure containing the 2nd conductive layer (addition capacity electrode) / the 2nd insulating layer 
(addition capacity dielectric layer) / the 3rd conductive layer (addition capacity counterelectrode) 
formed in opening (a slot or trench) at least. Since addition capacity is formed in opening, big capacity 
value is securable in a narrow occupancy area. Furthermore, this opening is formed on the 1st insulating 
layer formed on the 1st conductive layer. Since the 1st conductive layer and the 1st insulating layer are 
formed from a different ingredient, in the process which forms opening, the 1st conductive layer of a 
substrate can be operated as the 1st insulating layer as a dirty stop layer by etching. Therefore, since 
the depth of opening in which addition capacity is formed is controlled by accuracy, it can realize 
addition capacity by which the variation in capacity value was reduced remarkably. 
[0037] The 2nd conductive layer may be formed so that the 1st conductive layer in opening may be 
contacted, it may prepare the further insulating layer on the 1st conductive layer in opening, and may 
insulate the 1st conductive layer and the 2nd conductive layer mutually. In the configuration which 
insulated mutually the 1 st conductive layer and the 2nd conductive layer in opening by the further 
insulating layer It adds to the capacity formed by connecting the 1st conductive layer and the 3rd 
conductive layer electrically from the 2nd conductive layer (addition capacity electrode) / the 2nd 
insulating layer (addition capacity dielectric layer) / the 3rd conductive layer (addition capacity 
counterelectrode). the capacity formed from the 1st conductive layer (addition capacity 
counterelectrode) / the 2nd further further insulating layer (addition capacity dielectric 
layer)/conductive layer (addition capacity electrode) is connected to juxtaposition. Therefore, the 
capacity value per unit occupancy area can be made to increase. That is, it becomes possible to raise 
the numerical aperture of a liquid crystal display further. Decline in a numerical aperture can be 
prevented by making electric connection between the 1st conductive layer and the 3rd conductive layer 
in the location which does not lap with a picture element electrode. 

[0038] By forming the 1st conductive layer using the ingredient which has protection-fronrHight nature, 
it can use as a protection-fronrHight layer which prevents the light which carries out incidence of the 
1st conductive layer to the channel of TFT. Optical leak of TFT can be controlled by forming a wrap 
protection-from-light layer for the LDD field of the channel of TFT. or a LDD transistor at least 
especially. It is good also as a configuration which shades the reflected light from the optical system 
from a rear face etc. according to the application of a liquid crystal display, and good also as a 
configuration which shades the direct incident light from the upper part. 

[0039] In the configuration which uses the 1st conductive layer as an addition capacity counterelectrode, 
it is desirable to dissociate electrically and to form the part which functions as an addition capacity 
counterelectrode, and the part which functions as protection-fronrHight layers. Since it can prevent that 
the potential of an addition capacity counterelectrode influences the channel field of TFT by separating 
the channel field wrap part and addition capacity counterelectrode of TFT at least, the operating 
characteristic of TFT can be made stability. 

[0040] Moreover, the manufacture approach of a liquid crystal display can be simplified by making it the 
configuration which forms the layer and the semi-conductor layer (layer in which a channel, the source, 
and a drain are formed) of TFT which function as an addition capacity electrode using the same film. For 
example, an addition capacity electrode, the channel of TFT, the source, and a drain can be formed by 
forming the field where high impurity concentration differs on the polish recon film. 
[0041] Furthermore, the manufacture approach of a liquid crystal display can be simplified by forming 
the layer and the gate insulating layer of TFT which function as an addition capacity dielectric layer 
from the same film. Moreover, the manufacture approach of a liquid crystal display can also be simplified 
by forming the layer and gate electrode which function as addition capacity counterelectrodes from the 
same film. 
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[0042] 

[Embodiment of the Invention] (Operation gestalt 1) The TFT-liquid-crystal display (henceforth TFT- 
LCD) 100 of this operation gestalt is typically shown in drawing 1 and drawing 2 A. Drawing 1 is the 
typical sectional view of the part corresponding to 1 picture element of TFT-LCD100, and drawing 2 A 
is the plan. Drawing 1 is equivalent to the sectional view which met broken-line X1-X2-X3-X4 in drawing 
2 A, and X4' line. The equal circuit of TFT-LCD by this invention is the same as the equal circuit shown 
in drawing 6 , and the name of the component used in the above-mentioned explanation is used also in 
explanation of this invention. 

[0043] TFT-LCD 100 has the liquid crystal layer 40 pinched between TFT substrate 100a, opposite 
substrate 100b, and TFT substrate 100a and opposite substrate 100b. In the case of the common liquid 
crystal display in TN mode, the orientation film (un-illustrating) is prepared in the front face by the side 
of the liquid crystal layer 40 of TFT substrate 100a and opposite substrate 100b, and a polarizing plate 
(un-illustrating) is prepared in each outside of TFT substrate 100a and opposite substrate 100b. 
Depending on a display mode, the orientation film and a polarizing plate are omissible. 
[0044] TFT substrate 100a has the insulating substrate 11, and the picture element electrode 15 
electrically connected to TFT20 and TFT20 which were formed on the insulating substrate 1 1 and the 
addition capacity 10. 

[0045] The 1st conductive layer 12 by which the addition capacity 10 was formed on the insulating 
substrate 11, The 1st insulating layer 13 which has the opening (called a slot or a trench) 14 which 
exposes a part of 1st conductive layer 12, The 2nd insulating layer 18 located in opening 14 at least with 
the 2nd insulating layer 18 of a wrap in 2nd conductive layer 17a which contacts the 1st conductive 
layer 12 in opening 14, and 2nd conductive layer 17a is formed in 3rd conductive layer of wrap 19a from 
the laminated structure which it has in this order. That is, the addition capacity 10 has the addition 
capacity electrode which consists of 2nd conductive layer 17a, the addition capacity counterelectrode 
(addition capacity counterelectrode line) which consists of 3rd conductive layer 19a, and the addition 
capacity dielectric layer which consists of the 2nd insulating layer 18 located in inter-electrode [ these ]. 
The addition capacity 10 is formed in the field to which the 2nd conductive layer 17 shown by hatching 
and 3rd conductive layer 19a lap into drawing 2 A. 

[0046] TFT20 has gate electrode 19b formed on the semi-conductor layer 17 which has source 17b and 
drain 17b' and channel 17c, the 2nd insulating layer (gate insulating layer) 18 formed on the semi- 
conductor layer, and the 2nd insulating layer 18 located right above channel 17c. Gate electrode 19b is 
formed as some gate wiring. 

[0047] TFT20 and the addition capacity 10 are covered with the insulating layer 22. Contact holes 23a 
and 23b are formed in the insulating layer 22, and a part of source 17b and drain 17b* [ at least ] is 
exposed, respectively. Source 17b and drain 1 7b' is connected to source electrode 24a and drain 
electrode 24b within contact hole 23a and 23b, respectively. The contact hole 27 which exposes a part 
of drain electrode 24b is formed in the wrap passivation layer 26 in these [ all ]. The picture element 
electrode 15 currently formed on passivation 26 is electrically connected with drain electrode 24b in the 
contact hole 27. 

[0048] Opposite substrate 1 00b has the insulating substrate 31 and the counterelectrode (common 
electrode) 35 formed on the insulating substrate 31. An orientation layer and a light filter layer (all are 
un-illustrating) may be prepared if needed. 

[0049] The liquid crystal capacity CLC in the equal circuit of drawing 6 is formed of the picture element 
electrode 15, a counterelectrode 35, and the liquid crystal layer 40 pinched by inter-electrode [these ]. 
A signal level is impressed to the picture element electrode 15 and addition capacity electrode (2nd 
conductive layer) 17a through drain 17b 1 of TFT20, and a common electrical potential difference is 
impressed to a counterelectrode 35 and addition capacity counterelectrode 19a through common wiring 
(1 9a in drawing 2 A). In addition, common wiring may be grounded. 

[0050] The addition capacity 10 of TFT-LCD100 is formed near TFT20 for every picture element. Since 
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the addition capacity 10 is formed from the laminated structure containing 2nd conductive layer 
(addition capacity electrode) 17a/2nd insulating-layer (addition capacity dielectric layer) 18a/3rd 
conductive layer (addition capacity counterelectrode) 19a by which the laminating was carried out to the 
opening 14 formed in the insulating layer 13, and is and big capacity value is securable in a narrow 
occupancy area (area projected on the substrate side), a high numerical aperture is securable. 
[0051] The improvement effectiveness of a numerical aperture is quantitatively explained as compared 
with TFT-LCD which has the addition capacity in which opening shown in drawing 2 B is not formed. 
Since TFT-LCD of drawing 2 B is the same as TFT-LCD100 substantially shown in drawing 2 A except 
not having opening in the 1st insulating layer 13, the component is shown using drawing 2 A and a 
common reference mark, and omits detailed explanation. 

[0052] In TFT-LCD as ioff(off current of transistor) =0.04pA, toff(off period of transistor) =1 6.7msec 
(60Hz actuation), and initial-voltage Vapp=9V for example, in order to obtain 99.5% or more of electrical- 
potential-difference retention (delta VO.5% or less of voltage drops of an one-frame period) From the 
relation of deltaV - {(1/2) xioffxtoff]/Cs<=Vappx (0.5/100), it can be estimated that the addition 
capacity value Cs of about 30 or more fFs is required. Of course, this condition changes with the 
actuation approach of TFT-LCD, liquid crystal capacity, the source drain capacity of TFT, etc. 
[0053] The area (area of the hatching section in drawing 2 A and drawing 2 B) projected on the 
substrate front face of the addition capacity 10 required in order to acquire the addition capacity value 
Cs of 30fF is measured using thickness of 18micrometerx18micrometer and an addition capacity 
dielectric layer (silicon oxide) as 80nm for the magnitude of a picture element. The addition capacity 
which does not have the opening structure (trench structure) shown in drawing 2 B can acquire about 
53 micrometers of addition capacity value of 30fF(s) in the projection area of 2 to the thing about 70 
micrometers of whose projection area of 2 are the need by the structure of having the opening 14 with a 
width-of-face [ of 2 micrometers ] x die length of 17 micrometers shown in drawing 2 A of the operation 
gestalt 1. If a numerical aperture (rate to the area of the whole picture element of opening 15a in 
drawing 2 A and drawing 2 B (hatching section)) compares, to the numerical aperture of the structure of 
drawing 2 B being about 42%, the numerical aperture of the structure of drawing 2 A is about 46%, and 
high numerical aperture-ization is attained. 

[0054] Furthermore, opening 14 is a hole which penetrates an insulating layer 13, and the conductive 
layer 12 is formed in the bottom of an insulating layer 13 (bottom of opening 14). Therefore, in the 
process which forms opening 14, a conductive layer 12 can be used for an insulating layer 13 as a dirty 
stop layer by etching. Consequently, the problem that capacity value varies in the conventional trench 
mold addition capacity mentioned above since control of a tooth depth is difficult does not arise. 
[0055] Moreover, it can prevent that light carries out incidence to TFT20 (especially channel 1 7c) using 
the ingredient which has protection-from-light nature in a conductive layer 12 by [ which were shown in 
drawing 1 ] forming so that it may spread to the lower part of TFT20 like. That is, a conductive layer 12 
functions as a protection-from-light layer in a final product while functioning as a dirty stop layer in a 
production process. 

[0056] In the structure shown in drawing 1 , although the 2nd conductive layer 18 contacts and is in the 
1st conductive layer 12 within opening 14, an insulating layer may be prepared between the 1st 
conductive layer 12 and the 2nd conductive layer 18, and the 1st conductive layer 12 may be electrically 
insulated from the 2nd conductive layer 18. For example, when using the 1st conductive layer 12 as 
mentioned above as film which shades TFT20, it is desirable to insulate the 1st conductive layer 12 so 
that the potential of the 1st conductive layer 12 may not influence actuation of TFT20. Instead of 
preparing an insulating layer between the 1st conductive layer 12 and the 2nd conductive layer 18, the 
1st conductive layer 12 may be separated so that it may explain in the operation gestalt 2. In addition, 
there is an advantage by which the direction which adopts the structure where the 2nd conductive layer 
18 contacts the 1st conductive layer 12 within opening 14 can control the depth of opening 14 to 
accuracy. That is, although it is small if an insulating layer is formed in opening 14, the variation in 
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insulating layer thickness turns into variation in the depth of opening 14. 

[0057] Furthermore, if the structure shown in drawing 1 is adopted, the semi-conductor layer (17b, 17b\ 
17c) of addition capacity electrode 17a and TFT20 of the addition capacity 10 can be formed from the 
same film. That is, some fields of the continuous semi-conductor film of one sheet can be used as 
addition capacity electrode 17a, and other fields can be used as a semi-conductor layer of TFT20. 
Moreover, gate insulating-layer 18b of dielectric layer 18a and TFT20 of the addition capacity 10 can be 
formed by the same film. Furthermore, addition capacity counterelectrode 19a and gate electrode 19b 
can be formed from the same film. 

[0058] Below, drawing 3 A - drawing 3 G is explained for the example of the approach of manufacturing 
TFT-LCD100, with reference. 

[0059] As shown in drawing 3 A, the polish recon layer (the 1st conductive layer) 12 of a phosphorus 
dope with a thickness of about 100nm is deposited with a reduced pressure CVD method on the quartz 
substrate (insulating substrate) 11. The obtained polish recon layer 12 is etched into a predetermined 
pattern. 

[0060] The ingredient which forms the 1st conductive layer 12 is not restricted to polish recon. When 
using the 1st conductive layer 12 as a light-shielding film for TFT, Mo, Ti, Ta, Cr, Co and Pt(s) including 
a metal and W polycides (WSix / polish recon), such as W, Mo, Ti f Ta, Cr, Co, Pt, Ru, Pd, and Cu, and Pd 
polycide can be used. Furthermore, conductive metal nitrides, such as alloys, such as TiW t or TiN, may 
be used. The ingredient of the 1st conductive layer 12 is suitably chosen as the heat treatment 
conditions of an after process in consideration of thermal resistance, the application of a liquid crystal 
display, etc. Since a light strong against TFT20 is irradiated when using TFT-LCD100 for a projection 
mold display especially, as for the light transmittance of the 1st conductive layer 12, it is desirable that 
it is 5% or less. If channel 17c of TFT20 is shaded at least, the leakage current of TFT20 by optical 
exposure can be reduced. In order to fully reduce leakage current, the 1st conductive layer 12 may be 
formed so that the TFT20 whole may be shaded. The magnitude and the configuration of the 1st 
conductive layer 12 are suitably set up according to the application of TFT-LCD100. 
[0061] next, it was shown in drawing 3 B — as — a reduced pressure CVD method — SiO two-layer 
with a thickness of about 400nm — 13 is deposited, the obtained SiO two-layer — by etching 13, the 
width-of-face 2micrometerx17micrometer opening 14 is formed on the 1st polish recon layer 12. The 
thickness of SiO two-layer 13 and the magnitude of opening 14 are suitably set up in consideration of 
capacity value or a numerical aperture. In addition, the magnitude on the 1st conductive layer 12 
prescribes the width of face (W in drawing 3 D) and die length of opening 14. The formation approach of 
opening 14 is explained concretely. 

[0062] The resist layer (un-illustrating) which has a predetermined pattern is formed on SiO two-layer 
13. this resist layer — a mask — carrying out — as etching gas — CHF3/CF4/Ar=8:1:12 — using — 
the dry etching method — SiO two-layer — 13 is etched, the 1st conductive layer 12 which consists of 
polish recon since the dirty rate ratio (selection ratio) of Si02 and polish recon is about 20:1 — SiO 
two-layer — it becomes a good dirty stop layer to etching of 13. Even if it performs 20% of over-etching 
to SiO two-layer with a thickness of 400nm, the excess dirty amount of the polish recon layer 12 is at 
most 2nm. Since the variation in an etching rate is about 10%, the variation in an excess dirty amount is 
about 0.4nm. the variation in the depth of the opening 14 produced in an etching process — SiO two- 
layer — it can ignore compared with the variation in the thickness produced at the process which 
deposits 13 (about 40nm in about 10%, this case). That is, the variation in an etching process does not 
cause variation in the depth of opening 14. 

[0063] According to the sentiment dirty method using HF:NH4F grade as an etching reagent, Si02, 
polish recon, and a selection ratio are considered to be infinity. Therefore, although the variation in the 
depth generated at an etching process is still smaller, when the etching precision of the two-dimensional 
direction is taken into consideration, it is desirable to use the dry cleaning dirty method mentioned 
above. Moreover, as an ingredient for forming the 1st conductive layer 12 which has protection-from- 
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light nature, the two-layer structure of silicide / polish recons, such as WSi / polish recon (150nm / 
100nm), can be used. SiN may be used although the viewpoint SiO two-layer of transparency is 
desirable as the 1st insulating layer in this case. 

[0064] As shown in drawing 3 C, the polish recon layer (the 2nd conductive layer) 17 is formed all over a 
substrate by using for example, a reduced pressure CVD method, and depositing and carrying out 
patterning of the polish recon with a thickness of about 50nm. Within opening 14, the polish recon layer 
17 touches the 1st conductive layer 12, and is connected electrically. This polish recon layer 17 is 
eventually set to addition capacity electrode 17a of the semi-conductor layer (source 17b and drain 17b\ 
channel 17c) of TFT, and addition capacity. 

[0065] As shown in drawing 3 D, phosphorus (P) is injected into the polish recon layer 17, using the wrap 
resist layer 1 6 as a mask for the part in which the TFT section is formed. Ion-implantation conditions 
are 15keV(s) and 2x1015-/cm2. In order to pour in the ion of sufficient amount for the polish recon 
layer 17 formed in the side attachment wall of opening 14, as for opening 14, it is desirable to have the 
taper configuration. As for the taper angle theta (angle which the top face of the 1st conductive layer 12 
and the side face of opening 14 make), it is desirable that it is in the range of 45 degrees <= theta<=84 
degrees, the amount of the phosphorus injected into the polish recon layer 17 formed in the side face of 
opening 14 becomes twice [ costheta ] the amount of the phosphorus injected into the polish recon 
layer 17 formed in the base. In order to fully form into low resistance the polish recon layer 17 formed in 
the side face, a certain thing is [ about 1/10 or more ] desirable, and the injection rate of theta to a side 
face is [ that it is / of the injection rate to a base / 84 degrees or less ] desirable. In addition, in a next 
elevated-temperature heat treatment (about 800 degrees C or more) process, since the polish recon 
layer 17 which the impurity in the polish recon layer 17 formed in the base was spread, and was formed 
in the side face forms low resistance, even if theta exceeds 84 degrees, it may be able to be used. On 
the other hand, if the taper angle theta is too small, the breadth on opening 14 (delta in drawing 3 D) will 
become large too much. That is, since the width of face of the polish recon layer (the 2nd conductive 
layer) 17 spreads too much, a numerical aperture falls. As for breadth delta, from a viewpoint of a 
numerical aperture, it is desirable that it is theta>=45 degrees below thickness h of Si02 (1st insulating 
layer) 1 3. 

[0066] As shown in drawing 3 E, Si02 film (the 2nd insulating layer) 18 with a thickness of about 80nm is 
formed using a CVD method so that the 2nd conductive layer 17 may be covered. Or the 2nd insulating 
layer 18 may be formed by oxidizing the 2nd conductive layer 17 formed thickly beforehand. The 2nd 
insulating layer 18 which forms and oxidizes the 2nd conductive layer 17 thermally by polish recon, and 
consists of silicon oxide may be formed, and the 2nd insulating layer 18 which consists of Ta 205 may 
be formed by forming and anodizing the 2nd conductive layer 17 by Ta. Moreover, the cascade screen 
which becomes the 2nd insulating layer 18 from SiN/Si02 grade, or the high dielectric constant film of 
Ta205 grade may be used. The 2nd insulating layer 18 functions as addition capacity dielectric layer 18a 
and gate insulating-layer 18b. 

[0067] Next, addition capacity counterelectrode 19a and gate electrode 19b are obtained by forming and 
carrying out patterning of the polish recon layer (the 3rd conductive layer) 19 which doped phosphorus 
with a thickness of about 300nm. 

[0068] As shown in drawing 3 F, source 17b and drain 17b* is formed by carrying out an ion implantation 
to the 2nd conductive layer (polish recon layer) 17 by using the polish recon layer (the 3rd conductive 
layer) 19 as a mask. This ion implantation can be carried out by pouring in phosphorus on condition that 
100keV(s) and 2x1015-/cm2. Or LDD structure may be formed like the above-mentioned conventional 
example. 

[0069] As shown in drawing 3 G, after depositing SiO two-layer (layer insulation layer) with a thickness 
of about 600nm using a CVD method, heat treatment of 1 hour is performed at about 850 degrees C for 
impurity activation. Then, the contact holes 23a and 23b which result in source 17b of the 2nd 
conductive layer 17 and drain 17b' are formed, respectively. Next, for example, source electrode 24a and 
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drain electrode 24b are formed by depositing and carrying out patterning of the AISi layer 24 with a 
thickness of 400nm. Source wiring (un-illustrating) may be formed in source electrode 24a and one at 
this process. 

[0070] Using a plasma-CVD method, the passivation film 26 which consists of SiN is formed so that the 
whole surface of a substrate may be covered substantially. After forming the contact hole 27 which 
results in drain electrode 24b in the obtained passivation film 26, the picture element electrode 15 is 
formed by depositing and carrying out patterning of the 1TO. 

[0071] The processes according to individual in the above-mentioned manufacture approach (a 
membranous deposition process, membranous ion-implantation process, etching process, etc.) can be 
carried out by the well-known approach. 

[0072] Since the 1st conductive layer 12 formed in the lower part of the 1st insulating layer 13 is used 
as a dirty stop layer in the etching process for forming opening 14 in the 1st insulating layer (since it 
being formed from an ingredient different naturally from the 1st insulating layer) according to the 
manufacture approach of this operation gestalt as mentioned above, compared with the conventional 
example which the controllability of the depth of etching mentioned above, it is very high. Therefore, the 
depth of the opening 14 which forms addition capacity is substantially decided by thickness of the 1st 
insulating layer 13. The variation in the thickness in the process on which the variation at the time of 
etching the conventional substrate deposits an insulating layer to ? is dramatically as low as about 10%. 
Therefore, LCD which was excellent in display grace with the small variation in the capacity value of 
addition capacity can be obtained by manufacturing TFT- LCD using the manufacture approach of this 
example. 

[0073] Furthermore, the semi-conductor layer (17b, 17b\ 17c) of addition capacity electrode 17a and 
TFT20 of the addition capacity 10 can be formed in the same layer. Moreover, gate insulating-layer 18b 
of dielectric layer 18a and TFT20 of the addition capacity 10 can be formed in the same layer. 
Furthermore, addition capacity counterelectrode 19a and gate electrode 19b can be formed from the 
same layer. Therefore, since a manufacture process can be simplified, the manufacturing cost of a liquid 
crystal display can be reduced. 

[0074] (Operation gestalt 2) The structure and the manufacture approach of a liquid crystal display 200 
of this operation gestalt are explained, referring to drawing 4 A, drawing 4 B, and drawing 5 . As for the 
liquid crystal display 200 of this operation gestalt, TFT-LCD100 of the operation gestalt 1 differs from 
the structure of addition capacity. In the following explanation, the same reference mark shows TFT- 
LCD 100 of the operation gestalt 1, and the component which has the same function substantially, and 
explanation is omitted here. 

[0075] Drawing 4 A is the typical sectional view of the part containing addition capacity 10a of TFT- 
LCD200, and TFT20, and is equivalent to the typical sectional view in alignment with broken-line X1-X2- 
X3-X4 of drawing 5 , and X4\ Drawing 4 B is the sectional view of the connection of the 1st conductive 
layer and the 3rd conductive layer, and is equivalent to the sectional view which met the 4B-4B' line of 
drawing 5 . Drawing 5 is the plan of the part to which 1 picture element of TFT-LCD200 corresponds. 
[0076] TFT-LCD200 has the further insulating layer 52 between the 1st conductive layer 12 and the 2nd 
conductive layer 17 in TFT-LCD100. Moreover, the 1st conductive layer 12 is divided into two layers 
(field) 12a and 12b in TFT-LCD200. 1st conductive layer 12a functions as an addition capacity 10a 
addition capacity electrode, and 1st conductive layer 12b functions as a protection-from-light layer of 
TFT20. These are formed by carrying out patterning as a separated layer (conductive layer 12a and 
protection-from-light layer 12b), after forming the 1st single conductive layer 12 like the operation 
gestalt 1. 

[0077] Since it can prevent that the potential of an addition capacity counterelectrode influences the 
channel field of TFT by separating conductive layer 12a which functions at least as channel field wrap 
protection-from-light layer 12b of TFT, and an addition capacity counterelectrode, the operating 
characteristic of TFT can be made stability. However, when a powerful light does not carry out - 
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incidence to the 1st conductive layer 12, you may form in one like TFT-LCD100 of the operation gestalt 
1. 

[0078] An insulating layer 52 insulates mutually a bonnet, and 1st conductive layer 12a and the 2nd 
conductive layer 17 for 1st conductive layer 12a exposed in opening 14. 1st conductive layer 12a is 
connected to the 3rd conductive layer and an electric target (refer to drawing 4 B), and an opposite 
electrical potential difference (common electrical potential difference) is impressed to 1st conductive 
layer 12a. Therefore, an insulating layer 52 functions as a dielectric layer of addition capacity 10a. 
[0079] An insulating layer 52 can be formed for example, with a reduced pressure CVD method by [ of a 
substrate ] depositing about 80nm Si02 on the whole surface mostly between the process shown in 
drawing 3 B in the manufacture approach of TFT-LCD100 of the operation gestalt 1, and the process 
shown in drawing 3 C. Or the front face of the 1st polish recon layer 17 exposed to opening 14 can be 
formed also by oxidizing. Moreover, the cascade screen which becomes an insulating layer 52 from 
SiN/Si02 grade, or the high dielectric constant film of Ta205 grade may be used. Since an insulating 
layer 52 should just function as a dielectric layer of addition capacity 10a, it may be formed only on 1st 
conductive layer 12a exposed between 1st conductive layer 12a and 2nd conductive layer 17a (i.e., the 
inside of opening 14). 

[0080] As shown in drawing 5 , as for 1st conductive layer 12a and 3rd conductive layer 19a, connecting 
mutually out of a viewing area is desirable from a viewpoint of a numerical aperture. Electric connection 
between 1st conductive layer 12a and 3rd conductive layer 19a is made with the configuration shown for 
example, in drawing 4 B. The contact hole 56 which exposes the contact hole 54 and 1st conductive 
layer 12a which expose 3rd conductive layer 19a to an insulating layer 22 is formed. In each contact 
hole 54 and 56, 1st conductive layer 12a and 3rd conductive layer 19a are electrically connected 
mutually by forming electrode layer 24c in contact with each of the 1st and 3rd conductive layers 12a 
and 19a. Formation of contact holes 54 and 56 can be carried out in the process which was explained 
while referring to drawing 3 G about the operation gestalt 1 and which forms contact holes 23a and 23b. 
Moreover, electrode layer 24c can be carried out in the process which forms source electrode 24a and 
drain electrode 24b which were explained while referring to drawing 3 G similarly. In addition, electrode 
layer 24c is separated from source electrode 24a and drain electrode 24b, and an opposite electrical 
potential difference is impressed to electrode layer 24c. 

[0081] Addition capacity 10a of TFT-LCD200 is formed from the laminated structure containing 2nd 
conductive layer (addition capacity electrode) of 1st conductive layer (1st addition capacity 
counterelectrode) 12a / 52/(1 st addition capacity dielectric layer) of insulating layers 17a/2nd 
insulatingHayer (2nd addition capacity dielectric layer) 18a/3rd conductive layer (2nd addition capacity 
counterelectrode) 19a, and is. Namely, the capacity in which addition capacity 10a is formed from 2nd 
conductive layer (addition capacity electrode) of 1st conductive layer (1st addition capacity 
counterelectrode) 12a / 52/(1 st addition capacity dielectric layer) of insulating layers 17a, The capacity 
formed from 2nd conductive layer (addition capacity electrode) 17a/2nd insulating-layer (2nd addition 
capacity dielectric layer) 18a/3rd conductive layer (2nd addition capacity counterelectrode) 19a is the 
capacity connected to juxtaposition. Therefore, the addition capacity of the same capacity value can be 
formed in a narrower occupancy area as compared with the structure of the addition capacity 10 which 
TFT-LCD100 of the operation gestalt 1 has. 

[0082] The area (area of drawing 5 and the hatching section in drawing 2 B) projected on the substrate 
front face of the addition capacity 10 required in order to acquire the addition capacity value Cs of 30fF 
is measured using thickness of 1 8micrometerx1 8micrometer and the 1st and 2nd addition capacity 
dielectric layer (silicon oxide) as 80nm for the magnitude of a picture element, respectively. The addition 
capacity which does not have the opening structure (trench structure) shown in drawing 2 B can acquire 
about 36 micrometers of addition capacity value of 30fF(s) in the projection area of 2 in the structure 
which has the opening 14 with a width-of-face [ of 1 micrometer ] x die length of 17 micrometers shown 
in drawing 5 of the operation gestalt 2 to the thing about 70 micrometers of whose projection area of 2 
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are the need, and connected two capacity to juxtaposition. When a numerical aperture (rate to the area 
of drawing 5 and the whole picture element of opening 15a in drawing 2 B (hatching section)) compares, 
the numerical aperture of the structure of drawing 5 is about 51% to the numerical aperture of the 
structure of drawing 2 B being about 42%. Thus, according to the operation gestalt 2, in addition to the 
effectiveness of the operation gestalt 1, the further high numerical aperture-ization is attained. 
[0083] As the above-mentioned operation gestalten 1 and 2 explained, while improving the numerical 
aperture of a liquid crystal display according to this invention, the variation in the capacity value of 
addition capacity can be reduced. The effectiveness of this invention is remarkable in small and the high 
density, and the high definition TFTHiquid-crystal display which used polish recon for the semi- 
conductor layer especially. Especially the configuration using the 1st conductive layer as a protection- 
from-light layer is used suitable for the projection mold liquid crystal display with which a powerful light 
is irradiated. 
[0084] 

[Effect of the Invention] According to this invention, big capacity value can be secured also in a small 
occupancy area, and, moreover, addition capacity by which the variation in capacity value was reduced 
remarkably can be realized. By this, a high numerical aperture (bright) and a high-definition liquid crystal 
display can be offered. 

[0085] Moreover, since it has the configuration easy [ the liquid crystal display of this invention ], and 
simple and a production process can be simplified, a high-definition liquid crystal display can be 
manufactured with the sufficient yield by low cost. The liquid crystal display by this invention is applied 
suitable for the comparatively small and high definition liquid crystal display which used polish recon for 
the semi-conductor layer of TFT. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the typical sectional view of TFT-LCD100 by the operation gestalt 1 of this invention. 

[Drawing 2 A] It is the typical plan of 1 picture element part of TFT-LCD100. 

[Drawing 2 B] It is the typical plan of the picture element part of TFT-LCD of the example of a 

comparison. 

[Drawing 3 A] It is the sectional view showing the production process of TFT-LCD100. 
[Drawing 3 B] It is the sectional view showing other production processes of TFT-LCD 100. 
[Drawing 3 C] It is the sectional view showing other production processes of TFT-LCD100. 
[Drawing 3 D] It is the sectional view showing other production processes of TFT-LCD 100. 
[Drawing 3 E] It is the sectional view showing other production processes of TFT-LCD 100. 
[Drawing 3 F] It is the sectional view showing other production processes of TFT-LCD100. 
[Drawing 3 G] It is the sectional view showing other production processes of TFT-LCD 100. 
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[Drawing 4 A] It is the typical sectional view of the part containing the addition capacity of TFT- 
LCD200 by the operation gestalt 2 of this invention, and TFT. 

[Drawing 4 B] It is the typical sectional view of the connection of 1st conductive layer 12a of TFT- 
LCD200 and 3rd conductive layer 19a by the operation gestalt 2. 

[Drawing 5] It is the typical plan of the connection which showed 1 picture element part of TFT-LCD200 
and drawing 4 B by the operation gestalt 2 of this invention. 

[Drawing 6] It is drawing showing the equal circuit of one picture element of a TFT mold liquid crystal 
1 display. 

[Drawing 7] It is the sectional view showing the process which forms conventional TFT and the addition 
capacity of a TFTHiquid-crystal display. 
[Description of Notations] 

10 Addition Capacity 

11 31 Insulating substrate 
l t 12 1st Conductive Layer 

13 1st Insulating Layer 

14 Opening (Slot or Trench) 

1 5 Picture Element Electrode 
1 7a The 2nd conductive layer 
17b Source 

17b' Drain 
17c Channel 

18a The 2nd insulating layer 
18b Gate insulating layer 
1 9a The 3rd conductive layer 
19b Gate electrode 
20 TFT 

22 Insulating Layer 
23a, 23b, 27 Contact hole 
24a Source electrode 
24b Drain electrode 
26 Passivation Layer 

35 Counterelectrode (Common Electrode) 

50 Opposite Substrate 

60 Liquid Crystal Layer 

100,200 TFT-LCD 

100a TFT substrate 

100b Opposite substrate 

[Translation done.] 



